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WHY WAVE MECHANICS? 


By Professor F. M. DENTON 


rHE UNIVE 


RSITY 


PROLOGUI 
} 


Wuy physics? If man’s object is 


happiness, he must justify his invention 


pl vsical science by showing that it 
happiness Aristotle's 
leas of physics 322 B. C 


Was life a less happy adven 


iS promoted 
385 to were 
primitive 
ture for him than it is for us 

Physical science has improved man’s 
travel, of lighting, of 


communication, 


methods of heat- 
of 


improvement have come new duties and 


with 


ne 


TA vet every 


new forms of unhappy routine 
And how small have been the improve 


- P , 
ments! The speed given to iocomotion 


has but shortened the hours spent in 
reflection and drawn out those given 
over to dull routine. One of the delights 


of the few rich men who love culture is 
to travel by coach behind horses. 
Means of lighting and 


been improved, yet the ideal drawing 


heating have 
room of to-day is lighted by candles and 
heated by flaming logs. 
Electricity brought 
means of communication, yet the woman 


has miraculous 
of culture writes with a quill on hand- 
made paper. 

Life is but little longer; health is but 
little better; sanity has not grown nor 
the love of beauty. 

The love of thought is no greater. The 
great man is no more capable of thought 
nor the average man less incapable to- 
day than thousands of years ago. 

Physies is practically useful, its social 
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far more stimulating than any modern 
introduction to geometry. The modern 
books may be less faulty in method, but 
they are dry be nes. 


> . 1 
Tascinating Dy Wal 


Mechanics is made in g 
leo in his book ‘*Two Discourses,’’ t 
which reference will be made later. 
Written as it is in the form of a wordy 
warfare it arouses the fighting spirit in 
a student and puts a vigor into his logi- 
eal thinking which the ordinary blase 
text fails to excite even in the most con- 
tentious mind. 

Creative thought is neglected in edu- 
cation still more seriously. It is the 
element of creation in it which gives at- 
traction to invention. The child who 
loves toys becomes the man who loves 
invention. The word ‘‘toy’’ has the 
same root as ‘‘zeug’’ in the German 
words ‘‘ Werkzeug,’’ a tool, and ‘‘er- 
zeugen,’’ to create. 

Every man takes childlike delight in 
the device or the idea which he feels is 
his own creation. The pleasure of using 
such a thing outweighs a hundred incon- 
veniences in its use. A typical example 
is that of the unknown inventor whose 
original idea is conveyed in the lines ‘‘] 
eat my peas with honey, I’ve done so all 
my life, it makes the peas taste funny, 
but it keeps them on the knife.’’ The 
joy of indulging the child of his own 
thought outweighed indigestion and 
breach of etiquette. The method used 
by this inventor was closely related to 
Millikan’s method of holding electrons 
on oil drops—an invention justly reck- 
oned a stroke of genius. 

The joys of reflective thought come to 
the poet and the philosopher and there 
is, to-day, no good scientist who is not a 
philosopher. Students wade through 
the finished creations of the poets, only 


the gifted few keeping awake. All 


would keep awake if they could be shown 
the daily lives of the poets as they wrote ; 
could see the ragged shirt-cuffs bearing 
original versions, and could hear from 
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the poet himself all the 

which the later versions wer 
Thus it is because of the 

in sclence that sclence 15s 


essence Ol art 1S creat 


ion. 
the thought-artist are words 
bols. [t is because he is an 
the good man of science cares 1 
the ideas behind phenome! 
phenomena. 

Training and education ar 
to produce either men of art 01 
science, and there is as little | 
some day, all men will understand 
stein as that all men will und 
Bach. 

And if, as seems likely, the tl 
relativity will remain forever myste: 
to the majority of men, much mor 
those theories remain mysterious wi! 
are growing out of relativity. 
youngest of these are the unified 
theory and wave mechanics. So | 
larly difficult are these theories tl 
task has become a very interesting 
enquiring what they are and why 
have been invented. 


MONOLOGUE 


This paper is intended as a discussi 
of scientific method, based on a bri 
review of the outstanding theories 
physical science since the time of Ni 
ton (1642-1727). The first of the 
theories is Newtonian mechanics. Il) 
order to bring electrical 
into the scheme of Newtonian mechani 
Clerk Maxwell (1831 to 1879) invented 
the electromagnetic theory, by which 
light became an electromagnetic p! 
nomenon. The velocity of light is a 
quantity of fundamental importance in 
every branch of physics. In Clerk Max- 
well’s theory it is constant; in Newton’s 
it ought to be variable. The difficulty 
was winked at until 1905, when Ein- 
stein invented his theory of relativity. 
That theory reconciled the behavior of 
light with that of moving things in gen- 


phenom: 


A. 
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. ein’s unit d 1 +} is ? 
y ry? y all | , na 
eT ‘ trical Ol Y? } int 
eralized theory of relativit 
During the growth of re ty (1905 
l ld al ¥y com! on \ S con 4 
experimental physics | eg 
echt was the culprit. It was behaving 
in a large class of phenon 1 rather 
ke bullets than like waves Matters 
were but poorly patched up by Planck’s 


Quantum Theory (1900 
+ . 


follow two lines 
s about licht 


ally eon 


began to 


Physicists 


involvn notior 


of theory 4 
nd radiation which 
Out of 


were mutu 


the stru: 


of theories known as 


radictory. rovle 
come the group 
wave mechanies, in which the 
between bullets and waves is held 
unwarranted and misleading ’ 
neers in wave mechanics are Heisinger, 


lie and Schroedinger. 


) > 
de Brog 


In order to make the meanings and 
relations of the theories of physical 
science intelligible, it is necessary to 
deseribe them in one continuous line of 
Intelligent reasoning demands 

We reason by thoughts and 


» 
L.eCason- 


if its ‘‘thread’ 


thought. 
continuity 
thoughts grow out of 


memory. 
ing is without meaning 
is lost. A 


called amnesia, 


long break in 


memory 1s 
and amnesia is a form 
of insanity. 

Complete knowledge would provide a 
continuous picture of the consequences 
given set of 
must be 
must form a sequence, and a sequence 
must be definite and 
break in a line of reasoning is a point 
at which doubt creeps in. 

The dogmas just recited form part of 


the practical creed of most men, and 


of a conditions. Conse- 


quences consecutive; events 


unambiguous. A 


confusion is unavoidable unless they are 
respected. 

Aristotle’s knowledge of physics was 
so limited, so full of breaks, that it was 
impossible for him to form a clear pic- 


MECH. 


losopher Neither ! : 
suffer diseontinu \ ! S ‘ 
I ind I i t 
fancy, 1n sciel Ar 
used fant 

The theor \ 
Galileo removed d I S ] 
ture I I ne | Nevert] 
Newton’s k1 | S was §s 
limited that | t rm a 
clear pieture a l Ss lf e 
events in the field He was in 
doubt as to the s| | with which the 
light from the rising sun traversed tl 
earth, and if he called light’s speed with 
reference to the s Vi Ss per second, 


t speed of earth 


did 


while the circumferer 


was v, Newton simply not know 


whether the speed of the sun’s ray across 
earth was V or (V +v) or (V-v His 


+] 


picture of light’s behavior « er had to 


have blank spaces in it or had to be filled 
by guesswork. 
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Einstein’s theory has removed the 
guesswork from the problem of the 


speed of light and has improved the 
logical sequence of the sciences of me- 
chanics and optics, but it has left science 


faced with new forms of discontinuity. 


Is a beam of light a wave in a con- 
tinuum, or is it a hail of bullets? 

The fight with this problem has 
brought new difficulties as well as new 


Light has undoubtedly the 
that of 
trying to remove the ab- 


knowledge. 
property of bullets as well as 
waves. In 
surdity from such a contradictory mix- 
ture of properties scientists have discov- 


ered a contradiction still more absurd. 


Bullets—the electrons we have always 
pictured clean and round like billiard 
balls—are waves. Nothing could be 


more absurd, yet nothing is more ecer- 
tainly a ‘‘fact.’’ Davisson, Germer and 
others (1923 to 1927) have shown that 
just as a narrow beam of light may show 
diffraction bands of light and dark on 
the light energy crowding 
along certain preferred directions—so 
will a beam of 
reflection 
along certain 


a scereen 


also narrow electrons, 
after 
crowd 
tions. 

The mind has no sort of picture to fit 
such queer events, and the picture which 
science offers to-day of the world of 
nature is full of blank spaces. How to 
fill those spaces by guesswork has been 
shown, very plausibly, by Heisenberg. 
How to fill them by ‘‘material waves’’ 
Broglie and by 


from a metal surface, 


yreferred direc- 
J 


is suggested by de 
Schroedinger. The weakness in the 
method of ‘‘material waves’’ is that it 
leaves discontinuities in the relations be- 
tween electrons. There is no visible way 
out. So great is the difficulty that 
scientists are to-day testing themselves 


to see whether while still remaining 


comparatively sane, they can accept the 
notion 
nuity. 

The difficulty of accepting disconti- 
nuity is seen by reading thoughtfully 


that reality involves disconti- 
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one of its fundamental conseque! 
namely, the notorious ‘‘ Princip 
determinacy,’’ which runs, ‘* Ay 
tron can not have, simultaneously 
The absur 


of this is so great that words ean | 


position and velocity.’’ 


convey it. If we know anything 


about electrons we know they ar 


ally in motion. Thus we knovy 
exist in time. According to th: 
principle they can not also exist 
space. Zeno would have enjoyed 
situation; and, after all, it ma: 


doubted whether we have in the 
to-day any thinker greater than Zer 
In the hope of making the dev 
ment of modern science intelligil 
is useful 


unimaginative point of view some of 


to consider from a pract 
phenomena which have seemed t 


mand the theories. 


that the st 
bowl studd 


The notion 
heavens were a crystal 
with bright jewels took no account 
the fact that the sun was earth’s pow 


house and the moon the engine of 


poets’ 


tides. These facts and the observat 
of the astronomers demanded Newt 
The line of r 
ing was simple. The simplicity 
regularity of their relative motion 
to the tentative assumption that sun : 
earth were interacting mutually, accor 
There a] 


peared to be some foree between ther 


law of gravitation. 


ing to some physical law. 


Symmetry and common-sense demand: 
that this force should depend only « 
the amount of matter in the bodies and 
their distance apart. Something anal 
gous to elastic strings—‘‘lines of force’ 
-was demanded, joining earth to sw 
Simplicity would be served if one con 
mon law could be found which might b 
obeyed both by bodies on earth and by 
stars. Every-day experience of the fa 
that the weight of a body was unaffected 
by the intervention of other bodies be 
tween it and earth demanded that th: 


lines of force should be continuous 
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Svmmetry demanded that the S rit S 
e sent out hy t} Sul a) ild hye vate? nad t 
radial lines whose density must pipe pr 
th the square of the distance’ the \ { 
sun’s center. Hence came the water 
S square law ort vravitatio1 Suel behavi 
would account, mathematically cord y¥ 
re tive moth ‘ s l | | \\ | 
s as well as 0 hod ? to . 
vided it e assumed that rati r] 
sence su forees, those bodies t ** Lore} | 
s and stones) would move in what EK inst S1 
rth-dweller called straight lines Licht’s 
| that the paths al I d el exp ! i | } 
eall straicnt "i Li not | ! 
i Sstraignt ) i Mart nm ¢ i Sul y SS 
T \ ~ 7 | Ne ) ~ rn yNyvee&+hior hye I , ~ 
people had not yet appreciated 1 was winked 27 
OW condition 1 the s ! Ss \o2 expel 
ij nil mn ( tru “Tf ( rrit ‘ S ny | Oy | 
\ ns laws ¢ motion al ot s stein pr sed 
! 1] ire mathema ade 1 rf { re 
s from ti ssumpt Nat rs to Cay 
sence of *‘forces,’’ bodies ild class laws 
n straight lines—al ssump { seit 
which Is sé tl y meaningless Kins $s su . 
S ST] rit IS ul vi d ' nn} pl rt . 4 S 
i. ~ | ‘ 
l') ttribi mn ¢ I ! rl |: ne ind 
rated motion of falling bodies to 1 :, 
re of gravity combined with tl Einst 
mmMmon-s Ss demand that l! \ ] 
nattel na given body should b th, 
nserved led to Newton’s definition of eases nd a 
‘ore by the equation 2 MA nar aSeS 
The Newtonian law of relative velocity sma 
needed no experiment, but was ‘‘of  Einstein’s 
necessity’’ true, if the Newtonian Newton’s 
Euclidean picture of the world was true Newton’s ass 
A man walking forward at 5 miles per’ a_ body is 
nour ali ne the deck of asl p travelln or bod 5 t rest 
10 miles per hour was, ‘‘of necessity nary 
moving, relatively to earth, at 15 miles formulated b inst s M=M 


per hour. The reasoning was applicable \/ (1-1 

to anything whatever, conveyed by any nary Newto , yf t : 
vehicle whatever For instance, it is the body’s 

should be applicable to a ray of leht 
travelling on a stream of water through Licht an lk n forms of radi 


a pipe. Fizeau (in 1856) found that in tion, as well as bullets, falling bodies 
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all things obey these 


Einstein better than they obey 


planets and stars 
laws of 
the laws of Newton. 

By Ejinstein’s theory the law of in- 
verse squares for gravitation is not quite 
right. The exponent should not be 2, it 
should be 2.00000016. In a Newtonian- 
Euclidean world this not only is wrong, 
The geometry of Euclidean 
the 
density of the lines of force of a sym- 
metrical radial field of gravitation must 
fall off as the the distance. 
Einstein has shown that the geometry of 
the physical world is non-Euclidean. 


it is absurd. 


space demands exponent 2. The 


square of 


The big-scale events which have cor- 
roborated Einstein are well known, as, 
for instance, the bending of light in the 
field. the 
accurately observable 


vravitational Among 
but 


events are the change of a body’s mass 


sun’s 
small-seale 


with its velocity and the transformation 
of mass into energy. The transforma- 
tion of mass into energy is thought to be 
demonstrated by the fact that the atomic 
weight of helium is exactly four, whereas 
its structure demands a weight of 4.032. 
The deficiency is explained as due to the 
energy given off during the formation of 
the gas from electrons and protons. 
The fact that 
is demonstrated by the well-known phe- 
nomenon of the ‘‘pressure of light.’’ 
Anything which change in its 
motion has inertia, and inertia is mass. 
When light falls upon an opaque body 
it is stopped or deflected. Does it push 
against the body? If so it has mass. 
Lebedew showed in 1901 that light does 
push upon a mirror. In order that it 
might be moved appreciably by a minute 
blow the mass of the mirror had to be 
small ; in order that the force of the blow 
might be as great as possible the mir- 
ror’s surface ought to be large. For a 
given shape of mirror the ratio of sur- 
face to volume is a maximum for the 
smallest possible mirror. Lebedew used 


energy possesses Mass 


resists 


mirrors a fifth of an inch in diameter, 
suspended in a vacuum. 


He found that 


SCIENTIFIC 





MONTHLY 


ordinary sunlight exerts a pl 
about a milligram on every squar 
In prop 


with the notion that light has mas 


of an opaque surface. 


pressure was found equal t 
density of the light. 
The 


stein s theory which m« 


! 
ry ) T Di 
LLUUULALIVUIIS 


many cr 
dern 
in physics have brought give 
couragement to the 1 
physical world world of « 
This can not, however, reduce 
ousness of the ruffling which | 


quantum theory has brought 


space-time continuum. Some « 
facts demanding Planck’s t 
simple, as, for instance, the pl 
effect. 

When light strikes the surfa 
metal that surface emits neg 
trons. This is true especially 
alkali metals, such as sodium. put 


removal of these electrons require: 


ergy. The energy required n 
measured by finding the volta; 
which the metal must be char: 


produce a leakage of current. En 
and others have found precise va 
the number of ergs required to ! 
one electron from a given metal w 
riven velocity. 
Common-sense would 
that the 


cause the emission of e 


suppose, T 
action of light w 


leetrons onh 


fi re, 


enough. ‘1 


its intensity were great 
ergs of light energy per 


meter of the metallic surface ought 


square ee 


equal the energy of the emitted elec 
trons (allowance having been made 


what may be called the ‘‘surface ten 
sion’’ of the metal). 


Experiment shows that no such in- 


tensity is required. The energy with 
which an electron leaves the _ light- 
excited surface depends on the fre 


quency and not at all upon the intensity 
of the light. It is as though the elec- 
trons had the intelligence of schoolboys 
who, when the clock strikes eight, go 
forth with low energy, but when it 
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s twelve. shoot forth with high « star 
This odd analogy may be e¢ar1 S 
) irther. The intensity of the ] nts 
whatever frequency, determines 
mbel oO electrons |! iving Tt! 
1; Slmuariy e loudness ‘ 
bell, whether it str elg I 
determines how many boys w 
nd go forth. Unfortunately, the son 
t vame < science forbid the 
t ol ntellgens to ¢ rons n 
s necessary to seek an explana { \ } 
( pr Sa lt e 
vored explanation Is the quan I 
im theory, according to which tl old I i 
at the radiation from a point 1 
is propagated after the manner fr 
rubber balloon expanding outwards ‘I 
m its center, its radius growing with provides the mind 
speed of light, must be replaced by ture. 17 
me such picture as that of an expand-  unreas r | 
spherical cloud of bees. The wave- caus 
front is not like a uniform spherical ory, and mol in D 
shell of rubber, but is rather like cur duce nothing | 
rants peppered over the surface of a or rea ing pat hed 
spherical pudding, each currant con- The simple aton d 
ng enough energy to eject one elec chemist is atomi 
n from the surface of a metal target S t I 
This crude picture must next be compli atoms S 


ted by the notion that what each bee and we 


currant carries is a quantum not of  evider 
nergy but of ‘‘action’’—action being’ thr 


tne product of energy and time. This different elem« 
makes the picture satisfy the condition distinguished \ 


that the energy of emission of each  fine-dr 
electron shall be proportional to the fre- field, for 1 
quency of the radiation represented b) ing tl Sir 

] rey 


the cloud of light quanta. The unit of 
‘“‘action’’ carried by each quantum—of_ crudely as a 
whatever frequency—is Planck’s con- dealt with s 
stant, ‘“‘h,’’ which equals 6.55x 10°" tric field extend it all sp 
erg-seconds. The product of action and There is no m | to t 
frequency (that is to say erg-seconds of discontinuou 
and a number per second) is energy. A atoms a 
quantum of radiation of frequency y much 
carries energy hy, and it is this amount Wave mechanics tries to treat quanta 
of energy that an electron possesses as electrons | treat 
when it is emitted from a surface. to bring them int 
Such a picture of radiation as dis- point of view from \ 


} } 


continuous has fatal objections; for in- is being attacked is that of atomie strue 
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ture. Bohr’s (1913) notion of an atom 
as a planetary system provided the 
mind with a clear picture, but that 
picture involved mysterious discontinui- 
ties. Around the atom’s center moved 
electrons in definite orbits. It was the 
dogmatic definiteness of those permitted 
orbits that reason could not suffer. 
What happened in the empty space be 
tween the orbits? Radiation was given 
out from an atom by the apparently 
miraculous jumps which electrons some 
times made from one permitted orbit to 
another. Where was the electron dur- 
ing the jump and what was happening 
to it? There was no intelligible answer. 
The principle of indeterminancy says it 
was ‘‘nowhere.’’ 

Bohr’s planetary picture is wrong. 
What made it plausible? No micro- 
scope can look into an atom. This is 
stated dogmatically because, by sound 
principles ot optics, in order that two 
points may be recognizable under a lens 
as distinct their distance apart must be 
at least A/a centimeters; ) being the 
wave-length in centimeters of the light 
being used, and @ the angle in radians 
subtended by the lens at either of the 
two points. This means, for mstance, 
that if ordinary light were used, for 
which ) is about 6x 10°° ems, and we 
could put the object close to the lens, 
making a about 3; the size of an atom 
whose diameter might be clearly visible 
must exceed (6x 10°°/3 2x10 ems 
The probable diameter of an atom of 
helium is 2x 10° ems—a distance one 
thousand times too small to be distin 
guished microscopically. As to the 
electron, it is supposed to have a di 
ameter one fifty-thousandth of that of 
an atom. 

The planetary atom of Bohr is an in- 
ference from many big-seale measure- 
ments ; especially from spectroscopic 
data. 

A gas which is heated, or through 


which an electron discharge passes, be- 


comes excited, the motion of the elec- 


trons within the atoms becoming 
ficiently vigorous to set up \ 
vibrations in the ether. This s 
contradict the notion that matter 1 
through the ether without disturbi 
The ether idea is, however, at best 
artificial makeshift, and we can sup; 
that although the ether offers 1 
tance to the motion of big tl 
through it, it does resist the n 
electrons and take up energy 
them). A narrow ribbon of sue! 
forms a spectrum containing 
nents of many colors, that 1s to 
many different frequencies. Thi 
plest notion is that if the strip 
after dispersion by a prism, forms 
three separate images of different 
ors, there must be three electro 
ing at different speeds, and theret 
orbits of different radii arou 
nuclei of the atoms 

The reasonableness of such a 
is tested by spectroscopic obser 
supplemented by alpha particl 
ments, such as those of Ge 
Royds, from which the amount of 
tive charge on the nuclei can be 


1 


and hence the 


r 


number of 


+ y 
? 


since the atom complete is neutral 
by experiments in which tl 
forming a gas are subjected to elect 
bombardment. 

The results of experiments suc! 


+ 


have been outlined have led to man: 
genious pictures of atomic strue 
each of which is plausible, but 
which fail in important ways to 
perimental fact. The chief diserepa 
is between the values obtained spect 
scopically especially by aid of 
X-ray spectroscope oft Moseley for 
numbers of the electrons within 
atoms and their frequencies, and 
values deduced from bombardment 
periments. The frequency of 
emitted light differs from the speed | 


rotation of any of the planetary elk 


trons whose presence is disclosed b: 


bombardment. 
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\ hilitv of picturing the discontinuity cenuin 





luced by the supposed orbit Jumps Ol 
n alled for some new mode of ex 


ll planation and has_ produced var would 





es —_ centi) 
ip} Distinction must be drawn between The « tl 
l I the three forms of wave mechanics asst tron ts mol 
thin ited respectively with the names of tl ectro! 
| Heisinger, de Broglie and Schroedinger of A. H. Con 
Heisinger, whose ideas are favored by teri ravs 
Bohr, assumes that, however repugnant have show 
n t may be to common sense, we must upol 
pt the fact of discontinuity Dy being n 
Broglie and Schroedinger try to fill the tum equal f j . ‘ 
‘Id-econtinuum with waves Exeept erg-se 
this difference in intention, the three and light’s 
ms of the theory seem to be in fai t 1S poss 
ment l ! l 
Discontinuity means l@norance or u t1 
nti In tl presel unce! mea 
tv we have to make ecu ine ! ben 
rder to mak« food guesses we must use eins i] 
mathematical theory of probability ment 
Thus in Heisinger’s theory Planck’s — electr 
nstant ‘‘h’’ becomes a measure of ht talline wm 
‘inaecuracy.’” This point of view may’ we ki 
explained in a common-sense way by lies within t 
reference to the problem of finding the prol err 
position and the velocity of a give } 
electron within an atom at a given [ proba 
stant. To do this by actual observation 1, and 
s impossible by means of any know! 
microscope, but we will neglect the mere ‘| 
practical difficulties ind Suppose the tanee and 
very short-wave light of gamma rays < 
the wave-length of which is a hundred equals 
thousandth of that of ordinary light) t statement 
be used in an imagined gamma-ray measul 
microscope dam« 
As is well known the error in deter there n 
mining the position of a point by means of the magnit LV 
of a microscope is A/a, A being the wave seconds 
length of the light in centimeters and a Such an 
the number of radians subtended, at the events but be 
object, by the lens aperture. Thus, for in the ultra- 
instance, if A were one thousandth of a on inside ! To! 
millimeter, the lens aperture were half The n 
a centimeter and the focal length two but if we accept 1 rl 
centimeters, the value of )/a would be tivity that energy and matter are 
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then action may be thought of as matter 
for instance, a_ brick 
There 


familiar about that idea. 


times time, as, 
is nothing un- 
A brick is an 
time in 
A ‘‘brick- 


is a physical reality, it is a 


second. 


times a 


abstraction, for a brick needs 


to 


second’’ 


which have its being. 


t10n. 


lump of ‘‘ae 


The derivation which has just been 
given, of the equation p.q,.=h, can not 
be taken to suggest that the error h 
might be avoided if a more perfect 


microscope were used, because A and a 


cancel. The blame must be put upon h 


and not upon the method of measure- 
ment. 

If the orthodox position be taken that 
nothing is real which can not conceiv- 


ably be measured, then, since no method 
can be conceived by which the simulta- 
neous position and velocity of an elee- 
tron can be measured accurately, we 
the notion that an 
simultaneously, 


must conelude that 


electron can 


both position and velocity, is wrong and 


possess, 


This is the posi- 
Heisinger’s 


probably meaningless. 
tion taken, officially, 
theory, according to which science must 


in 


be illustrated not by pictures but solely 
by mathematical equations. 

De Broglie and Schroedinger seek to 
discontinuities in 
in 


explain apparent 
terms of the interference of 
continuous media. Any diffraction pat- 


waves 


tern with its bands of light and dark- 
ness may be called a _ discontinuous 
patch of light, but the conventional 
ether-wave explanation calls for nothing 


atomic discontinuous. Thus effects 
apparently discontinuous may be consis- 
tent with a theory of continuity. 

These continuity theories of 
mechanics are successful up to a point, 
but they reach then the same position 
and the same difficulty with which de 
theory namely, the 


or 


wave 


Broglie’s starts, 


necessity of assuming that the physical 
world is not picturable as a continuum. 
The inference is that there is an abso- 
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lute characteristic in 


shows itself as an ‘‘uncertainty.”’ 


Science thus becomes an app 
of statistical methods and t | 
probabilities is seen as nature’s fu 


mental law. 

To conclude from this, howevé r, 
the physical world is a random shuffl 
of quanta of action is unwarranted 
The fact 


ods give true predictions and usef 


foolish. that statistical 1 


| ] * ‘ ] , . ’ 
sults shows that the disco 


directed. 

If I toss a penny it shows either 
or tail, never a head and a half or a 
half. It of 
whether head or turns up. N 


is a matter 


tail 
theless, in a hundred throws it is p 


and a 


; 


tically certain there will be fifty hea 
In each throw there is the same amou 
of error, namely, one quantum of er! 
An error is something done without 
tention. It be ealled 
Krom a hundred 
deduce the thrower’s intention, whi 


(if he had a sane orderly 


*‘undete 


may 
mined.’’ throws w 
was ‘ntent 
at all) to make the penny stand on its 
edge. Every step in the process is 
error, yet the meaning of the process 
definite. 

Another familiar example is t] 
If the writing is 


+ 


human handwriting. 


as usual, irregular and broken, the 
every little elemental stroke is inaccu 
rate. If it be called on that account 
*‘undetermined,’’ we may say, ‘‘al 


f ¢+ha 


though the elementary processes of 
writing are in no way determined, yet 
the probabilities to be 
tistical to 
processes may be treated 
variable and determined 
Such is the form of words used 


aseribed on sta 


grounds these individual 


as continu 
ously quan- 
tities.’’ 
by some modern authorities in speaking 
of the processes of physical science. It 
may be questioned whether such words 
Is it not misleading to 
may be 


are warranted. 
say the individual 
**undetermined’’? 


processes 
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vame ot « nee S r ins ele! ! ! 
5 f ol a / nny e end VOI » I {rl 
y | 7 7 ; ‘ 
IMalvid ! processes Lie I S i\ 
? 1? | r’vy ? | ¥ + 
~ l Lrerm u > “4 a 
. ri} } ‘ ; 4 ; 
r Slag! inis a SI mean that tha reli ( 
_ + ; ‘ 
ead OI ill ( ea hrow 1s rl 
; r ri ; . ‘ 
sea It | ins ra el i I sig is \ 
rm 1 by causes having no s S 
+ P| P| \V 
I } mn oO he vame ve j \ I ~ 
] + , no t ’ , y }? 
cu : = s Su «a ‘ 
CAS tl re must. § pe Sol I ~ 


r r eS ¢ Col ! ? n ? 
I 
T > pe nny tO the throwlng OT re VITV 
] ‘ } 
I IS SO distant as to nef cern | ns \ ! 


ma the sign the thre : can a Sa | T 
y causes al ute unrelated to t be re nized 
hen the sign n t be ¢ ed ror t e! ! 
ind rmined.’ But to use the word ee] n : 
termined’’ is misle ng, becaus fina t ry 2 SS 
lg ti Sign OL eac tl Ww i unde a thing Ss ) 
ed, the s somethin bout eacl makeshift but 1 as 
row which is determined nd it is n shift « t \ 
t something l comes to hight i tle had to t rat 
g series of throws. Inspection of titude of separate wo1 
r s discloses ‘‘indifference t own ‘‘god.’’ Seier sw 
This is the characteristic of t distinguished fro 
n Similat in ft handwriting There was 1 
Inspection of a w senten each guage of sei ! 
element of which is inaccurate—dis- is striking that thi r of Aristotle’s 
sed definite meaning. The inacecu- power could be such a scient 
racy present in each stroke is undeter- reasoning as to favor t that 
mined, but in each STTOKE there lS } iv} bod) he ius | 5 | V' I 
present something besides the imaceu- fall more rapidly thar In 
racy scientific thinking G ! 
If each stroke were characterized by of Aristotle Her = s 
nothing but inaccuracy then the statis stance of Galileo’s 
tical method (which, through practice, ing bodies 


+ 


the eye always applies to handwriting Aristotle claims that t bullet 


—~ 


and to pictures) could disclose no mean- falls less rapidly 1 heavy on 
ing in the writing. It is a general Suppose then that t y bullet be 
tendency present in each stroke which lying just on top of 1 rht as t 

is the element of truth. Without that fall. The light one must retard 1 

tendency the statistical method would heavy one, and the con ed pair must 
disclose nothing. Statistical methods move a little more slowly in the heavy 
ean disclose truth by canceling the er- one would if falling alone Bu 
rors which hide it, but they can not combined pair, being a heavier t 4 
create truth. It is absurd to suppose 3 flee Galileo’s ‘“Dialowues Concerning Two 


¢ 


that out of nothing but undetermined New Sciences’’ already referred to, p. 64 
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alone, ought to 
Aristotle, faster. 
Aristotle’s 


bullet 


aceording to 


than the heavy 
fall, 
Such contradiction shows 
theory to be absurd. 
Newton’s 
form in which he left it, 
by the 
and space. In 
ity that 
world 


the 
was hampered 


world, in improved 


discontinuity separating time 
introductions to relativ- 
the Newtonian 


A n observer sees 


peculiarity of 
is made clear. 
the path along which he himself hap- 
pens to be moving as a combination of 
every mile of travel in- 
Only the 


space and time 
volving some minutes of time. 


path perpendicular to his own—the 
path along which his own motion has no 
component IS pure space; and this 
path, to a differently directed traveler, 
is a mixture of space and time. Rela- 
tivity removed that discontinuity. The 
discontinuity which, in its turn, dis- 


turbs relativity is a very fundamental 
one; perhaps it is the very same which, 
in different guise, plagues wave me- 
chanies. 

A fundamental assumption made by 
Einstein in his ‘‘Special and General 
Theories’’ was this, that rods and clocks 
were true standards in the sense that if 
they were found in mutual agreement 
at the outset 


rest in one spot, then, in spite of con- 


when all were together, at 


tractions and slowing due to motion and 
to gravitational fields as they went on 
their various journeyings, they would 
be found still in agreement on coming 
together again for restful comparison. 

The difficulty is brought out by the 
the ‘‘identical fol- 
lows from the general theory of relativ- 
ity that if there are two identical twins, 
A and 


home while B goes off at high speed for 


twins.’’ It 


ease of 


B, one of whom, A, remains at 
a journey, returning after many years, 
then, on 


old 


reunion, A will be a 


while B 


eray- 


haired man will have re- 


mained youthful. 

This deduction from relativity is not 
easy to explain, but light may be thrown 
on the matter by some simple thoughts. 
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Relativity defines reality or trut 
that which is seen similarly by a 
then an observer ¢a 


specified to whom the men A an 


servers. If 


must always appear alike, the cont 

tion that A will have aged more th: 

will have been disproved. 
Now if an observer X be 


chooses to move in such a 


specified 
way that 
is always midway between A and 
then, in reference to him (X) the v 
ties of A and 
Hence the contractions seen in A ai 
the seen by a m ti 
watches beards 


B must be always eqi 


and slowings 
and their will be 
same for A as for B. And whi i 
A, B and X are reunited, X will fi 
and B still ‘‘identieal.’’ 

That argument is incomplete, { 
eravitation. A and B 
born within earth’s gravitational 


neglects 


were slowed and 1 


clocks 


As B moved away, possil 


which 
shortened. 
into regions of less gravitation, X wo 
find it impossible to choose his own 1 
tion so that A and B would look alw 


alike. To be midway between A and 
would not suffice, for, in addition 
maintaining his velocity relative to A 


the same as relative to B he would hav 


to accelerate himself in one direction 
two rates at once, in order to counteract 
the two different gravitational fiel 
which A and B 
he might X would see differen 
and B. Those differenc 
would be ‘‘real.’’ 

When the ‘‘identical 
pair of yardsticks, the conclusion is t 


ais 


were subjected 1) 
what 


between A 
twins’’ are 


those sticks must not be assumed to 1 


main alike. They start out alike, but 
later, when brought together again, t! 
will This difficulty 


regarded as a case of discontinuity. To 


1 
' 


be unlike. may 


the observer who lives in the calibratu 
room to which rods return to be checked, 
it wili appear that the length of a rod 
is a quantity varying in erratic jumps 
Weyl and Eddington tried to 
surmount that difficulty by discarding 


have 
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_- ‘ 
ea that the world is capable ort an other phenomena fits 
biguous metrical deseription. lh In games of chai 
S i of equipping ach observer with a The wame ¢ : 

lard yardstick they send him out of true chance 
no stick at all, but tell him to use penny is so smal 

yardstick he finds on the spot It to knock it over when st 

s not ‘‘really’’ matter what lengths js a much smaller f 

se local sticks have According to «ted and eontrolled. v intal | 

s theory the physical world is de- man’s muscles. A pent 9 
scribed in terms of relative position and = dinner plate would 

by quantitative measurement practice it could be n is 

The tact that Planeck’s constant, #, sired Seeond ec 

is a definite size seems to suggest that vrame of true chan ” 

ter i etrical deseripti st be 

r all, a metrical description must b determining the sig: si 
possible and in his unified field theory _ -_ ' 
} . or s S ( a i 
Einstein does make possible a metrical of the thrower’s « har . 
description of physical events FeO of hin wares ve } very diat 
practical terpretat ) T Thre theor’ 
practical interpretation of th OEY pclation with th: process 

Ss not vet bh en disclosed re hy LISt t] as , sa re 

A complete theory must find room ,4).,, 

. ha tne game g S, | 

r every known phenomenon P ‘ 

. he resu W | n 

The phenomenon of cosmic rays Is theory of probabil male 
new and but little understood. Rays of It not P ni 

. | ~ ( tasy i) ? 
rhit OSS@SS ee | oment “1 ‘ ' 
ight pos speed and momentum, and posed game is one of true chance, but 
| ‘ 
when they hit atoms they sometimes = gases jn wl ich the experiment “ . 
arive out eleetr« ns These loose elee- 4 " ‘ : ¥ 4 +] 
ao actualy agree WIL! ( . 
trons are ready to be set in motion by probability the intere) = fair 
electromotive force, hence the space IN conditions necessary for ¢ 
which they are produced becomes an peing fulfilled 
electrical eco | ‘Tor rl’ 
iectrical conductor. he results of exper te La 

a . . ] . sor] » tra " *“\ . 

X-rays and the still higher frequency physies are predictable by no theories 
gamma rays make ordinary air conduc- gy, pt those which use the mathematics 
" ™ . , ») | > 
tive ; Hess discovered in 1912 that ecos- of probabilities her P tentativ 
mic rays are still more effective. The = ¢,,, nee is warranted that the conditions 


frequency of the cosmic rays is probably e tr 


Oo 
of the order of 5x 10°*, while that of mnlied to ti - — 
} t ad ‘ , | 4 
gamma rays is 5x10", x-rays 3x10" whieh the observable effects e spe 
and of ordinary light 5 x 10"* cycles per’ tra. ete.) are supposed to be due to 


second. ‘‘undetermined’’ jumping 
Recent work has been done by Milli- from orbit to orbit. the suegestion seems 
kan and Cameron which shows that plausible that the unrelated accidental 
cosmic rays have 700 times the penetra- causes of those erratic jumps are cos) 
tive power of x-rays, being able to pass’ rays. It is good to have something t 
through 30 feet of lead. Cosmic rays blame for one’s failure What could bi 
fall upon earth from no particular more convenient for science than to put 
direction : it is thought that they come the blame for its f ire to find a reason 
from interstellar space. Their apparent able theory of atomic phenomena upor 
lack of systematic relation with any the shoulders of the infant cosmic ray 
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EPILOGUE 
In a final analysis, the idea of truth 
or falseness is inapplicable to an indi- 
vidual ultimate element. It is only the 
elements that 
be true 
Here, for instance, is a sentence, every 
of 
tym 


relations of such 


p' SSeSS 


significance and may or false. 
meaning, 
but 


The sen- 


word which is without 
** Cees bi thef 


meaning every reader knows. 


orlok,’’ whose 
tence has a continuity; the words have 
a relation. Without relation there is no 
significance; without continuity (actual 
or inferred) there is no relation. 

This peculiar sentence seems to be a 
ease in which the group has a meaning, 
although each element is without mean- 
ing. A more striking ease of this sort 
is that of a in the dots and 
dashes of the Morse code. <A dot stand- 
ing alone has no meaning, neither has a 
dash; but a group has meaning. Here, 
apparently, is a discontinuous series ex- 
hibiting a relation which has meaning. 
But is the series really discontinuous? 
If so why does - mean 8 while 
This is because the relation 


message 


means EI? 
involves the spacing as well as the dots, 
and the series is not really discontinu- 
ous. Discontinuity would demand that 
the spaces between elements should be 
truly empty—filled with nothing that 
Actually the spaces 
have as much significance as the dots, 
and the discontinuity is not real. And 
since an isolated dot has no meaning we 
ought to that not the and 
dashes are the elements in the message 
but rather the elements are dot-plus- 
groups. The continuity is then 
obvious. 

Science defines the real as the unam- 
biguously measurable, and since a space 
enters into the measure relations of the 
group just as a dot or a dash, it is just 
as real. 

The case of the ‘‘forelock’’ sentence 
is interesting because it seems like a case 
in which real significance is conveyed 


has significance. 


say dots 


space 
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without any measure relations 


nothing metrie being apparent 


relation convey ing the slgnil 
nothing metri 
the time-space 


is there really 
Are not 
the syllables and their intensity-r 
to 


memory’s recognition of the senter 


sentence? 


essential the significance? Wit 


Significance would be conveyed; 


recognition is a sort of measurem 
the problems 


The ot 
atomic science tends to become as 


discussion 


fusing as the discussion of religi 


those arbitrary distinctions are 
sight of by which physical science 
kept separate 
And yet to 


seems often impossible because on 


abstract SC] 


from 


respect those restr 
inspection they are unrecognizable 

Perhaps it is too much to hop 
any restrictions at all can be formulat 
which can claim general recognit 
We shall assume, however, that th: 
of physical science is restricted to t 
events whose unambiguous descri; 
is possible in terms of measurem: 
made by rods and clocks. 


In order to insure that a descript 


shall deal with only one event at or 
we define ‘‘event’’ as something ident 
fiable. And since if a thing has a bi 


(8.é., 


in its existence goes out of 
istence for awhile) it 
we assume that, by definition, disconti: 
ous elements in events are excluded 

From this point of view the princi; 
of indeterminacy is excluded fr 
physical science, or, if tolerated, is re 
garded only as a temporary makeshift 
and its introduction into 
theories with the status of a ‘‘law’’ 
lead only to confusion. 

In retort it may be said that if no law 
ean be tolerated which permits discon 
tinuity in scientific processes then physi 
eal science is deprived of its only foun- 
dation, namely, the law that an event 
which has happened before is likely to 


happen again. Science fulfils the im- 


loses its identit 


scientific 


ean 
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ll! ( 
s law, and yet b 
hetween events is me? 
} + 
d or cha al ( 
he ai 
ee ; | , 
¢ deserip I 
S St we Tl i | \ Ss ‘ 
‘: chant 
is tne econ lS Seems [ val 
sad thet while the acommted defini 
ed that while the accepted d 
field of physical science forbids a 
} 2 itll ead . +}  -— 
neiple of indeterminacy, e tunda 
11] law on which the. scient 
} 1? 
d 1S based qaoes actually Iny\ ve 
9 7 rineiple 
a ’ Lit Vv; ° 
Now the official apology for the pri 
iple of indeterminacy recently intro 
iced into atomic pl VS1CS IS This: 
Seience defines reality as something 


nambiguously measurable. The vel 
ty of an electron, when in a given posi 

in an atomic orbit, is not measur- 
ible, henee there is ‘‘really’’ no sucl 
hing, and the principle must be ac- 
cepted that an electron can not possess 
simultaneously both position and 
velocity. 

If this be accepted then science be- 

mes a game of chance and scientific 

ories must be built out of equations 
in probabilities. 

The determinist may reply by show 
ing that no game of true chance is pos 
sible and that, therefore, theories based 
on the principles of chance must be 
either makeshifts or delusions 

In a game of true chance the signs of 
successive throws must be undetermined 
in the sense that their causes have no 
systematic relation to the game. But if 
we look closely into the game, as for in- 
stance by analyzing two _ successive 
throws, we find a completely determined 
series of events. For instance, the vi- 
bration of the thrower’s hand gives the 
penny a tilt as it rises; this tilt deter- 
mines the number of somersaults and 
this gives sign to the throw. The suc- 
ceeding throw starts in a manner deter- 
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| element 
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poem, and the n 


sub-elements mi 


finitum,’’ althoug! 


finite and compreh¢ 


There is no 


finality of scient 


physical world is att 


forbids the hope 
adopt a system 
whose rules is 
unattainable 


t 


The alternative 
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continuity is the field 


human mind is not inquisitive about the 
A field of 


corn must have stalks—a sort of tex- 


‘*insides’’ of a line of foree. 


ture: a field of foree. or a continuum 
need not. Common sense has no objec- 


tion to the possession of properties by 


empty space (radio having made the 


idea familiar 
demand a texture whose threads eall for 
investigation 
space with time was the most mind- 
satisfying of all merely scientific ideas, 
and his unified field theory was the next 
advance; the 


logical quantum must 


shortly be drawn into it. 
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Neither space nor time 
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In the 


science and, therefore, with du: 


ence to the "lap of the gods,”’ ¢ 


knowledge of the non-living pl 


t 
world is. not 
reached then all the 


energies 


mind would be freed for the de 
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THE PREVENTION OF CRUELTY AND THE 
WORK OF A GREAT HUMANE SOCIETY 


By Dr. MAURICE C. HALL 
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horse with their many gallons of plant 
ingesta. Nature has laid on the human 
animal the compulsion to kill for his 
food, and while an individual here and 
there may elect to take the lives of 
plants only, instead of the lives of ani- 
mals, the human race, by and large, 
eats meat and takes the lives of animals 
from necessity or choice. He must take 
life to live, or else follow nature’s kill 
and live as a scavenger. 

To a far lesser extent than nature, 
man inflicts suffering on animals. As a 
hunter he may wound game that gets 
away. In other fields he may neglect 
his domesticated animals, or abuse them 
with whip or spur. Needless cruelty 
has been too common. It is no far ery 
from our civilization to our former 
savagery. We are not remote from the 
time when man was a relatively weak 
animal surrounded by dangerous and 
powerful enemies, and when he had to 
strike back as best he could against 
eruel foes. In such circumstances it 
was unlikely that he would lament the 
blows he inflicted on the enemies that 
sought his life, nor is it surprising that 
he should still assert, sometimes re- 
morselessly, the authority he has won 
against a hostile world that sought his 
destruction. He, too, is beset by death 
from fang and claw, from cold and 
heat, from famine and thirst, and from 
disease and old age. Against death 
from all these things except old age he 
must fight back if he is to survive in a 
world where life is still a struggle for 
existence. 

But as man emerges from savagery 
to civilization he develops an increasing 
kindness and compassion. Self re- 
straint leads him to avoid the infliction 
of needless suffering. Through educa- 
tion he develops kindness in children. 
By law he restrains those who would 
wilfully or carelessly inflict cruelty if 
left to themselves. These are the vol- 


untary and imposed restraints on man 
to prevent cruelty by man. 


But these ecruelties inflicted | 
are relatively few and isolated ; 
comparison with the wounds whi 
ture inflicts on the innumerable a: 
she spawns. In the endless batt 
life with death, man can play 
small and carefully selected role 
one thing to step between a ma 
the dog he intends to kick, but 
something else to interfere in t 
ing tide of battle where indi, 
perish by millions daily. We hay 
none too suecessful in preventh 
needless cruelty of recurrent u 
human wars; we could only sto; 
ture’s destruction, if it were possi! 
our peril. For death and decay 
nature’s devices for preventing an 
erowded world and making possib 
endless experiment in the breedi: 
new life with the potentialities fo: 
things. Without the interventior 
death, a single species of many ki: 
animals could very speedily overru 
world. It is no misfortune that 
ean not step into this whirl of deat! 
bid life live immortally, for he wou 
buried in the swift flood of life 
would rise from such an act. 

Man’s interference with nature’s 
of life and death, his interventior 
prevent suffering, must be selectiv 
intelligent to the extent that we | 
attained intelligence. Could he dep: 
the tiger and eagle of their prey, 
would only condemn tigers and eag 
to suffer and perish from starvat 
and any wide application of the v 
tarian cult would condemn the ca 
vores and many omnivores to d 
Could he save from birds and other 
mals the insect life that spawns 
abundantly, he would not only star 
the insect-eating birds and other 
mals, but he would bring on his h 
destruction from swarms of insects. 

In most of his interference with 1 
ture, man seeks to benefit man. Ins 
defense he destroys carnivores a! 
poisonous snakes. To protect his crops 
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aps and poisons insects and r 


a} 
nts. To protect his livestock he 
lds shelter from storms, provides 
d for winter and water for times ¢ 
ilrought, dips eattle for ticks and sheep 


r seabies, practices Swine Sanita 
protect his swine from worms al 


filth-borne diseases, and in other ways 


prevents accidents and diseas rom il 
iring and killing the animals on 


' ere 
which he depends for food, clothing and 


Not to interfere with nature in th 


est of man would be to subscribe t 
some fatalistic and esoteric doctr 
that regards the welfare of man as 
no importance or as something to be left 
to nature’s discretion. Had p! mitive 
man adopted such an attitude ther 


would have been no race of mankind ) 
attempt such an 4a 

Primitive man fought against the forces 
| mode rn 
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that sought to d 


estroy 
man must do the same. If here and 
there some one wishes to take sides with 
nature, he can do so as an a ‘ademic 
pastime, since the bulk of humanity 
will continue to behave in a way that 
protects these odd and exceptional per- 
sons. Such persons are dangerous only 
as they seek to make the rest of man- 
kind conform to their peculiar philoso- 
phy. 

Of the suffering and death which 
nature inflicts on man’s livestock, the 
most important is inflicted by disease. 
To the easual observation of the hu- 
manitarian untrained in medical mat- 
ters, the blow of a whip on a horse or 
the kick inflicted on a dog is an out- 
f cruelty that calls t 


standing piece « 
heaven for interference. That such 
eonduct calls for action to protect ani 
mals from cruelty and mankind from 
the sadistic psych logy of cruelty is a 
matter of general agreement. But to 
the veterinarian or the thoughtful 
stockman the suffering from disease is 
a much more wide-spread and serious 
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attack on viruses, bacteria, parasites, 
poisons and the other troops which 
death marshals against man and his 
animals. And at the base are the am- 
munition factories forging old and new 
weapons for the fight. From tropical 
forests comes the material for the mak- 
ing of quinine for the combat with 
malaria, and from deep mines comes the 
arsenic from which will be made arseni- 
eals for the combat on the far-flung 
fronts of syphilis, sleeping sickness, and 
eattle ticks and cattle-tick fever. In 
numerous laboratories, physicians, vet- 
erinarians and scientists quietly and 
persistently maintain the intelligence 
service which studies the forces of 
nature, spies upon her deaths and dis- 
eases to find the disposition of her lines 
and the weaknesses in her forces, and 
tests experimentally new weapons and 
new plans of attack on the captive 
forces of the enemy caged in test-tubes 
and experiment animals. 

The world at large knows and appre- 
ciates the combat forces of the practic- 
ing physician and veterinarian. It 
understands that the materials for 
drugs are collected from far and wide 
and manufactured for the use of these 
combat forces. But it knows little of 
the research of the intelligence service 
that studies the forces of death and dis- 
ease and plans new weapons. Now and 
then it learns from the press that a 
Lazear has died in a heroic proof that 
a certain mosquito carries the deadly 
yellow fever, that the field forces of the 
Public Health Service have lost three 
workers to the Rocky Mountain spotted 
fever with which they worked, that 
Francis and Lake have contracted the 
tularemia they were investigating, or 
that some courageous experimenter with 
radium has yielded an arm to the enemy 
on which he spied. For a moment a 
glimmer of appreciation of these sol- 
diers of the secret service rises in the 
reader, but this soon dies down, and, 


when some fanatical opponent of 
service approaches him with th 
that all such work has led to no r 
whatever, he carelessly puts his nam: 
a petition that the laboratories 
closed, and in so doing votes that 
ease and death be allowed to work t! 
way with man and animal except 
they may be fought with yester 
weapons. 

Foremost of those who would « 
the search for knowledge and w: 
**Finis’’ to the rapidly growing book 
medical science is the group of men : 
women who call themselves antivivis 
tionists. About a nucleus of p 
propagandists clusters this medley 
kindly but poorly informed hum 
tarians, enemies of all medical scie1 
sadists who conceal under an outw 
love of animals a cruelty towards ma 
kind, persons who boldly flaunt the cor 
viction that they would rather s 
child die of disease than have a guin 
pig subjected to experiment to find 
way to save the child, persons who 
mit that they would rather see a milli 
dogs die from parasitism at nature’ 
hands than have a hundred dogs sul 
jected to studies on that parasitism by 
scientists to save the million dogs, a1 
persons whose qualification for passi1 
judgment on medical work is the quali 
fication of an advertising man, a minis 
ter, a poet, an author or an actress 
This group is the outstanding group of 
nature’s allies in the fight between mar 
and nature’s forees of disease and 
death. They are the enemy aliens w! 
would blow up our laboratories and our 
ammunition plants, who would eut our 
service of supplies to the firing line, and 
who would leave our fighting forces t 
oppose to the incessant fire of nature’s 
forces the ancient and rusty weapons 0! 
Hippocrates and Dioscorides. They do 
not hesitate to declare the immeasurable 
services of a Pasteur things of no value; 
they do not hesitate to tell the medical 
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in and veterinarian who have seen the whom it serv { t ar 

aths and suffering of rabies that ther: its fight against 

s no such thing as rabies; they do not death from : 

sitate to tell us who in childhood saw would depriy 

numerable persons with faces scarred prepos 1s 

smallpox pits and who now rarely hay; prot 

r never see such faces, that vaccination who have com: - wee 

sacrime. Year after vear these per struck at it vy ‘ 
sons hear the evidence of the benefits to eg9mmand. wi 
mankind and to animals from experi winter night to « ' 
ments on animals and, year after year, ai = i ha e, 
with characteristic intellectual dishon- | ah : : aa 
esty, they reiterate the falsehood that 7 fun P ‘ : 
no benefits ever came from experiments n : ority of e nil sons 
on animals. It means nothing to them . ae ‘ eens oa 
that the disease and death which man ages ee , 

on e fieht ) S 


deliberately inflicts on a hundred guinea- mae 


pigs or dogs to-day save the health and ,. ° axl ae 
lives of a million persons or dogs or ir ° Sages ‘ - et 
cows next year or 1n the next ten years. Ss ai aa om 
They cast their lot with nature’s cruel- ec — Pe . ub groups 
ties and disease and premature death on —— “e sod oa ae en . ; 
a large seale; the medical man and ideas on the pub ic, and that numbers 
scientist cast their lot with man for the — cuvers ability and compe somes. 
frustration of nature’s ecruelties and the rhe a man n am not only fight 
prevention of disease and premature mma disease and death, but 
death on the large scale of nature. The ™USt take . ame that hgnt the time al 
antivivisectionists shut their eyes to ©™erey to Nght ignorance and prejud 
the alien enemies wi! v iid tie his 


nature’s cruelties; they are not so con- , 
cerned that man and animals suffer, but @!™5- And with char 
antivivisectionist resents the effort 
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they are eager to lay their heavy hands 


> ° ‘ » ecliea!l nan ri¢ S r TIS 
on the work of scientists and to choke to ‘#¢ medical man and scien 


death the sources of information as to Off these attacks With astoundir 
how nature fights man and how man _ ¢firontery the leader of tl ntivivis 
may best fight nature. tionists protested rman or ¢ 
Whence came the weapons with which senate committee in the District 
modern man fights nature’s infliction of Columbia at t he b t 
suffering, disease and death? Did any prevent experiments 
of them come from the antivivisection- ernment scientist iI U 


ists? Not one of them. They came _ laboratories to oppos his bill w 
from medical men and scientists. These would stop their investigations of dis 
are the workers who forged the weapons ease. Could illogical audacity exces 
with which man fights smallpox, tetanus, this assumption that scientists should 
anthrax, syphilis, tuberculosis, malaria sit abashed in their laboratories whul 
and pellagra in man, and tick fever, women under thi nfalon of hun 


blackleg, blacktongue and parasites of tarianism labored to persuade Congres 

all sorts in his animals. The army of to undermine t tion W 

medical men and scientists on the firing charged these scientists with the stt 

line, in the service of supplies, and in’ of disease and t development of co1 ) 
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In the lesser field of cruelties in- 
flicted by man the humane societies of 
the United States have done an admir- 
able work. In the greater field of 
eruelties inflicted by nature there is a 
great humane society that has done a 
wonderful work. That humane society 
is the federal Bureau of Animal Indus- 
try. Its record of achievement as a 
humane society has not been written, 
and it is here proposed to put that ree- 
ord on exhibition in contrast with the 
record of the antivivisectionists and as 
a record of work that supplements in 
preventing nature’s cruelties the work 
which humane societies have done in 
preventing man’s cruelties. There is no 
conflict between humane societies on one 
hand and scientists, physicians and vet- 
erinarians on the other; they supple- 
ment one another and they cooperate 
with one another. It is only between 
the antivivisectionists on one side and 
medical men and scientists on the other 
that war exists. It is true that the 
antivivisectionists have managed to en- 
list the support of many humane socie- 
ties by representing the medical man 
and scientist as vicious, cruel and de- 
bauched persons who inflict wilful suf- 
fering to no purpose and for their own 
enjoyment. It is true that antivivisec- 
tionists have done this, but it is deplor- 
able as the results of misrepresentation 
are usually deplorable. Let the humane 
societies judge the record of the Bureau 
of Animal Industry, one of the organi- 
zations which would suffer from anti- 
vivisectionist legislation, and say if the 
humane societies and the bureau are 
allies or enemies. 

The Bureau of Animal Industry had 
its beginning in 1883 with the appoint- 
ment of an able veterinarian and scien- 
tist, Dr. D. E. Salmon, as the head of a 
veterinary division. That same year it 
established two research units, a patho- 
logical laboratory and its experiment 
station. In 1886 it established the work 


in parasitology which later dev 
into its zoological laboratory, ar 
1890 it established its biochemical] 
oratory. It is proof of Dr. Salm 
sagacity that at the very outset he t 
cognizance of the fact that our abilit) 
combat disease was entirely depend 
on our knowledge of disease, and 
he should organize medical resear 
supply the vital information whic! 
did not have for our attack. 

Did anything of value to humanit 
and especially to the farmer and st: 
man, come from these research lab 
tories? Let the following record 
swer the question. 

In 1889 Dr. Kilborne obtained expe 
mental evidence that cattle tick fey 
could be transmitted from eattle s 
with this fever to healthy cattle by 
means of the cattle tick, Boophilus an 
nulatus. In the same year Dr. Thi 
bald Smith, of the Pathological Division, 
published the fact that the tick fever 
was caused by a protozoan organism ir 
the blood, and he and Kilborne showed 
that the organism was transmitt: 
through the egg of the tick which had 
fed on cattle sick of the fever. This 
brilliant and classical piece of work 
laid the foundation for the later work 
on the transmission of malaria and y: 
low fever by mosquitoes, sleeping sick- 
ness by tsetse flies, typhus fever by lice, 
Rocky Mountain spotted fever by wood 
ticks, tularemia by deer flies, and other 
disease agencies by insects and ticks 
How was this work done? By animal 
experimentation. A few head of nort! 
ern cattle were exposed to the bites of 
infected ticks, and these cattle sickened 
of the fever and showed the parasite in 
the blood. About the same time Dr 
Curtice, of the Zoological Laboratory, 
ascertained the life history of the cattle 
fever tick—by animal experimentation. 
Subsequently Ransom and Graybill in 
the zoological division standardized the 
arsenical dip so that it would kill ticks 
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ittle to destroy ticks was begun by 
leral and state forees along the north- 
ern border of the quarantine line. At 
present time tick fever and cattle 
ticks have been driven from eleven 
states and remain only in areas in four 
Louisiana, Texas and 
1905, the 
made its first 
for federal tick er 
losses from eattle tick fever were 387, 
out of 
The 
unthriftiness 


states, Florida, 


Arkansas. In year before 


Congress appropriation 
the death 
500 


adication, 
head of cattle annualiy over 
1,500,000 cases of tick fever. losses 
from death, sickness and 

associated with eattle cattle 
tick fever aggregated about $40,000,000 
Within 22 years after the 
federal tick eradica- 
tick fever had 
wiped out over an area of more than 
500.000 
600,000 square miles have been released 


tick and 
annually. 
inauguration of 
and been 


tion, ticks 


square miles; to-day over 


from quarantine. Experiments on the 
few animals used by the bureau had 
resulted in saving the lives and protect- 
ing the health of millions of cattle year 
alter year. These had 
saved the southern farmer millions of 
dollars annually and had enabled him to 
improve his stock in a way impossible 
under the menace of the tick. Within 
a few years cattle ticks and tick fever 
will be a thing of the past, and none o7 
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they have had tl W ild 
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Congress where they st n 1896, o1 
the platform that it is better for natu 
to destroy a 1 ! ! s 1 for 
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against which we have no defenses, and 


that we ean build those d 
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played the role of humane society. Hog 
known in the United 
a century. As early 


cholera has been 
States for almost 
as 1867 it caused the deaths of 15 to 60 
per cent. of herds of swine in the area 
in which it oceurred, and these deaths 
represented a loss of $15,000,000 to the 
farmer. In 1905, Dorset, McBryde and 
Niles, of the bureau, by experiments on 
swine developed a serum treatment for 
the protection of hog 
This method of treatment by 
virus, 


swine against 
cholera. 

serum, or serum and represents 
the only effective line of control in out- 
breaks of hog cholera. The sacrifice of 
the health and lives of a comparatively 
small number of swine has saved the 
lives of millions of swine and has saved 
the farmers millions of dollars. In 
1913, before the division of hog-cholera 
control began work, over 6,000,000 
swine, worth almost $60,000,000, died of 
hog cholera. In 1929, less than 2,000.- 


000 swine, worth about $22,000,000, died 


of hog cholera. These comparative 
figures represent a saving of over 
4,000,000 animals and $38,000,000. 


Will the antivivisectionists say that this 
work was of no value? Certainly they 
will. They are committed to the thesis 
that animal experimentation has never 
developed anything of value and any 
evidence to the contrary must be re- 
jected by them. 

A disease of horses known as dourine 
was imported into the United States in 
1884, and by 1903 it had spread widely 
over the country. Its control was diffi- 
cult because of our inability to detect it 
promptly enough to prevent its insidi- 
ous spread. By animal experiments the 
bureau developed an effective comple- 
ment-fixation test which has enabled it 
to eradicate this disease from most of 
the areas in which it was once present, 
and the small residuum of dourine in 
the western range horses will presently 
be wiped out. Will the antivivisection- 
ists contend that the experiment ani- 
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mals should have been 


spared 
horse population of the United 


allowed to suffer from our lac! 
knowledge derived from anima! 
ments? They will. 

Scabies in sheep is a diseas 
the 


the use of scabby sheep as saecr 


was known to ancient wot! 


Jehovah is forbidden in the 
Thirty years ago scabies was 
standing pest of the sheep indus 
this country. It was absolutely 

to the wool crop and it killed larg: 
bers of sheep, forcing many shee} 
cause, mo 


out of business. Its 


transmission and its treatment 


ascertained by animal experi! 
some of them in the Bureau of A 
Industry. As a result of these 

ments and the application of the k 
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from 


obtained scabies 


edge 


eradicated such impo! 
sheep-raising states as Montana, | 
Nevada, Oregon and Washington, 


as a sporadic affair here and there it 


been 


fallen in importance far below man; 
the other sheep parasites for whic 
inadequate control measures 


If we are to have control meas 


have 
day. 
for these other parasites we must 


velop them as we developed cont 
measures for seabies, by animal exp 


ments, but the antivivisectionists w 


stop all experiments on animals 
rapidly as their propaganda becat 
effective, and leave sheep to die 


blood-sucking worms. That the far 
would pay a heavy bill for this ama: 
form of alleged humanity does not m 
ter to them. Let the scientist | 
what he can by watching nature dest: 
sheep and guessing how she does it, | 
he must not produce disease under 
controlled conditions which make pos 
ble a definite knowledge of how it 
produced. Let the veterinarian tri 
sheep with such treatments as wi 
known to Abraham, but forbid him 1 
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ostic agent known as tubereu 
developed ; by animal experiments in 
bureau it was improved, and the Bureau 


of Animal Industry led the way i 


nation-wide campaign to eradicate this 
disease. The herd at the Soldiers’ 
Home was the first tuberculosis-fres 
herd in the country. To-day the inei 


dence of bovine tuberculosis is ab 
one third of what it was in 1916 


Three states are practically free from 


bovine tubereulosis, and in many states 


there are large numbers of clean herds 
and large accredited areas in whic] 
there are nothing but clean herds 
There are 1,124 counties which ar 


modified accredited areas with nowl 


over 0.5 per cent. of tuberculosis. The 


per cent. of tubereulous cattle found at 
the packing plants has fallen off to one 
third of the amount previously found 
Simultaneously there has been a sharp 
drop in the incidence of intestinal 
tuberculosis in children and other forms 
of juvenile tuberculosis, correlated wit! 
the decrease in the proportion of our 
supply of raw milk coming from tuber 
culous animals. This victory over the 
white plague was won with weapons 
developed by experiments on animals. 
Thousands of animals and persons have 
benefited for every experiment animal 
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220 THE 
and the public support the Bureau of 
Animal Industry in maintaining the 
laboratories which have served them in 
the eontrol of disease and have saved 
them millions of dollars, or will they 
take the word of antivivisectionists that 
these laboratories have achieved nothing 
and leave the antivivisectionists to pre- 
scribe the measures for the control of 
disease? Will the American 
rush to the rescue of the 
guinea-pig or dog at the call of a fren- 
zied antivivisectionist, the 
people, the livestock, the dogs and other 
animals that the scientist would save? 
Will they believe that all the testimony 
of the Bureau of Animal Industry, the 
Public Health Service, the American 
Medical Association, the American Vet- 
erinary Medical Association, the Ameri- 
ean Association for the Advancement of 
Science, and of other professional and 
scientific bodies that deal with science is 
false when these groups tell them that 
is the only 


people 
scientist’s 


and ignore 


animal experimentation 
means to learning the control of dis- 
ease? Will they believe that Osler, 
Welch, Hektoen, Keen, Sternberg, 
Reed, Senn, McCoy, Stiles, Goldberger, 
Francis, Salmon and Mohler were liars 
when they testified what great good had 


come from experiments on animals? 
Will they believe the distinguished 
scientists Pasteur and Koch—or Mrs. 


Brown, Miss Jones and Mr. Smith, the 
antivivisectionists? Will they listen to 
evidence by the physician and veteri- 
narian, or will they follow the war- 
whoop of the propagandists? 

The humane societies of the United 
States put to death as painlessly as pos- 
sible thousands of stray dogs annually, 
in order that these homeless animals 
may not suffer or perhaps perish more 
miserably than they do in the gas cham- 
ber. This is done as a kindness, and 


doubtless it often is a kindness, although 
under somewhat similar circumstances 
man prefers to cling to life, however 
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miserable, and rarely elects death, \ 
untarily, as a release from the hards! 
of life. 
a homeless cur would elect to go his w 
and live from garbage cans. The pr 
lems of life for man or dogs are a | 


Probably if we consulted hi 


complicated, and in a world of comp 
cations and uncertainties it is easy 
mistake kindness for cruelty and crue! 
for kindness. The 
mistakes these things habitually. 

The Bureau of Animal Industry, a 
ing in its capacity as a humane societ; 
also takes the lives of animals, but wit 
less uncertainty as to benefits than 


antivivisection 


involved in destroying stray dogs, an 
with an objective which goes beyor 
that of our humane societies in gen 
In 1843, contagious pleuro-pneumor 

of cattle entered the United States. I 
1886, the young Bureau of Animal Ih 
dustry had to drive this enemy of « 

industry from the country 
There was no cure for the disease. T 
eradicate it, the bureau killed ever 
animal sick of the disease, the last a 

mal being killed in 1892. From that 
year to this, there has been no contagi- 
pleuro-pneumonia in the Unite 
States, and a vigilant quarantine by th: 
bureau keeps that from thi 
country. Had the bureau spared thos: 
cattle it slaughtered, there would hav 
been by now almost 40 years of suffer- 


livestock 


ous 


disease 


ing and death among our eattle that 
have been averted by the bureau, almost 
40 years of losses to the farmer that 
have been saved by the bureau. Was 
this destruction of sick cattle a humane 
and intelligent act? Does this compare 
favorably with the work of humane 
societies in general? Does it appear 
that the personnel of the bureau is in- 
terested in saving the lives of animals, 
or does it appear that it is composed of 
eruel and wanton persons? 

On six occasions, the bureau 
stamped out foot-and-mouth disease by 
slaughter in order that our herds might 


has 

















A GREAT 


from this disease. Is this hu 


ye fre 
ne Would any humane society 


littarant!w 
acted alirere nti} 

ot acl man 3204 
visectlonists ask the humane societies 


1 


believe that the bureau harbors a per- 
nel that delights in cruelty 
There 


rried on freight trains for d: 


was a time when livestock was 


ivS W ith- 


t being unloaded, suffer yr Trom eon- 


1 quarters and often inadequately 


vided with food and water. Did the 


mane societies abolish this practice? 


one we have referred to as a grea 
mane society, the Bureau of Animal 
Industry, did. Yet, under the pretense 

a regard for animals, the antivivisec- 
tionist attacks the bureau as an inhu- 
mane organization. 

There animals at 


time when 


were 


was a 
\ plants prodded and 
ubbed by The 


stepped between these animals 


stupid employ es 
ind their and forbade this 
ielty. It 


slaughter be 


oppressors 
insisted that animals for 
handled 
killed as rapidly and painlessly as 
sible. Were these the acts of a cruel 
No other humane society, 


humanely and 


Ppos- 


ys 7 o ) 
rganization : 


ieties together 


nor all other humane soc her, 
can show so many animals protected 
from human cruelty as can the Bureau 
of Animal Industry. 
sectionists would have you believe that 
f the 


But the antivivi- 


scientists 


the veterinarians and 
uman form. 





bureau are fiends in 
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Whether from 1 in 


ol man 1 inin s rom € 
thousandfold «© S to ani 
mals, the Bureau Ann is 
protects mal l S 

any or all « ! S In 
its fight with hum ( vokes 
the law more s ( 
humane organiza S vas 
gvreater night W aisease 1 ses 

ever W ONS vallal \\ 
science has alforded the weapons, 
uses the dipping vat, tuberculin, serun 
drugs, Sanitation r tner ageneiles 
When there is no weapon from the re 
search laboratory, as was the ca with 


pleuro-pneumonia and foot-and-mouth 


disease, it uses the rifl But there is no 
mistaking its objective It was organ 
ized to protect the lives and healt! f 
animals, and tl l Its regu 
itory wol ts 1 Ss exper! 
ments on animals, all foal in 
mind. Its } aures ineévl 


tably to a research laboratory and to 


experiments on animals. To | those 
experiments is to wreck its laboratories, 
and to wreck its laboratories is to d 
stroy the dation o1 sa 
its other work The hu sé s of 
the United States | san is 
the bureau, t prev suffering 
but the goal of the ar nist 1s 








THE DIUTURNAL USE OF PERFUMES AND 
COSMETICS 


By GRACE M. ZIEGLER 


TRENTON N. J. 


**Lapies, beauty is a Blessing of God, 
and every one ought to preserve it, in 
fine, they do as much offend that neglect 
it, as they do that Paint their Faces.’’ 
This advice was offered in 1686 by Dr. 
Stephen Draper in an advertisement 
Beloved Women who are 
the Admirablest Creatures that ever 
God under the Canopy of 
Heaven, to whom therefore, I have de- 
voted my studies to the preserving of 
your Beauty, Health, Vigour, Strength 
and Long Life.’’ 

When one considers the annual cost 
of cosmetics for women, and men, too, 
throughout the ages, such counsel ap- 
pears superfluous. The prodigious use 
of perfumes and cosmetics at the pres- 
ent time—running into hundreds of mil- 
lions or perhaps billions of dollars—to 
secure a uniform standard of attractive- 
ness might appear on the surface to be 
another instance of the modern trend 
toward standardization. That such a 
trend, so evident in the business world, 
is not responsible in this case is shown 
by the fact that a standard of personal 
beauty has been established and pursued 
as far back as any trace of human ac- 
tivity can be found. At times in the 
past this form of luxury far outstripped 
any present extravagance. 

The tendency to legislate against any 
and every habit is another ancient 
custom, and it may be only a matter of 
time before another attempt is made to 
prevent the use of artificial aids to at- 
tractiveness. More than twenty-five 
hundred years ago a law was promul- 
gated by Solon to prohibit the sale of 
fragrant oils to the men of Athens, and 
from then on similar bills have been 


addressed to: ‘‘ 


created 





{) 
introduced, among them one in E - 
land, in 1770, providing that: 

All women, of whatever rank, profess 
degree, whether virgins, maids or widows 
shall from and after such Act, impos 
seduce and betray into matrimony, any 
Majesty’s subjects by the scents, paints, 
metic washes, artificial teeth, false hair, & 
ish wool, iron stays, hoops, high-heeled 
and bolstered hips, shall incur the penalt 
the law now in force against witcheraft 
like misdemeanours, and that the marriag« 
conviction shall be null and void. 
Although this did not become a la 
it had a sobering effect upon the po 
lace for a number of years. Surpr \ 
ingly, Beau Brummel was opposed 4 
the use of perfumes, on the ground t r 
‘*‘No man of fashion should use th: ss 
but should send his linen to be washed ‘ 
and dried on Hampstead Heath.’’ 
From the earliest times, religion | ‘ 
vied with personal adornment in 
consumption of perfumes. The use 
eostly ointment by Mary to anoint t 
feet of Jesus was but an echo of r 
gious customs of the past. If sweet 
smelling odors were so pleasing to ma) 


would they not be the most effectiv 
method of propitiating the gods? Th 
they were was a fixed belief for ce 
turies, and there are many 
that the use of perfumes and unguent 
formed an important part in the spir 
itual life of man. 

A papyrus in the Hermitage Mu 
seum, said to have been written about 
2000 B. c., contains in an account of t! 
writer’s journey into Nubia the state- 
ment: 


evidences 


I will cause to be brought unto thee fine o 
and choice perfumes, and the incense of th 


temples, whereby every god is gladdened. 0! 


9o” 
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. hast thou not much; it ft ! 
t common incenst Ashipu nd ¢ 
1 me nd he gave me a s id « 
ne oil, divers perf eye-paint d 
s of giraffes 
f the earliest recipes for making 
One ot the eariiest recipes for Mak} 
rfume, of which we have record, is 
en in the Book of Exodus: 
Moreover Jehovah spake unto Moses, saying 
thou also unto thee the chief spices: of 
g myrrh five hundred shekels, and of 
et cinnamon half so much, even two hun 
red and fifty, and of sweet calamus two hun 
1 and fifty, and of cassia five hundred, after 
shekel of the sanctuary, and of olive oil 
n; and thou shalt make it a holy anointing 


after the : 


e compounded 


it shall be a holy 


is oil was to be used for anointing 
the testi- 


Tl 
the tent of meeting, the ark of 


table and candlesticks, 


ny, 


altar and 
iver, thereby making them holy so that 
touched them holy. 
Aaron and his sons were anointed with 
it, to Jehovah the 
priest’s office, but any who 


whatever became 


minister unto in 


one else 
made or used a similar compound was 
to be ‘‘eut off from his people.’’ 

A recipe for incense is gi 


IS § In the 


liven 
same chapter: 
unto thee 


sweet spices, stacte, and anycha, and galbanum ; 
frankincense: of 


And Jehovah said unto Moses, Take 


sweet spices with pure each 
shall there be 
perfumer, seasoned with salt, pure and holy: 


a perfume after the art of the 


and thou shalt beat some of it very small, and 
put of it before the testimony in the tent of 
eeting, where I will meet with thee: it shall 


be unto you most holy. And the incense which 
thou shalt make, according to the composition 
thereof ye shall not make for yourselves: it 
shall be unto thee holy for Jehovah. Whoso- 
ever shall make like unto that, to smell thereof, 
he shall be cut off from his people. 


As perfumes were considered a most 
acceptable offering to the gods, vases 
were buried with the dead for their use 
in obtaining favor from the 
Beautiful containers of alabaster 
vases of diorite and other costly ma- 
terials were provided with stoppers or 


deities. 
and 


lids to preserve the contents from de- 
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sand years had elaps 
perfume st ngered 

We al tu d by P I 

s *’al ? nt ( 
perfume the body in ¢ ! 
the spices in w 
Savior was wrapped, 
pagans, who much pi l 
used it in their rv 
copiously on their | . 
the Christians for wast 
ointments on their dead 
of the living.’’ The eust 
ing the body of the de 


was practiced many centur 


Che 
Figs. J 


Christ. 


time of i 
lustrations and 
process 0 
which for the 
ling the hea 


substituting for the 


mies, 
eluded fil 
myrrh, cassia and o 
frankincense 

translated 


‘<The pe 


brought to the 


cept 
deceased, 
follows 


been 


thy smell through the sce: 


Here are brought te 


have come forth fro R 
fect—thy smell t 
ment!.’’ It was th ht 
the perfume the 1 S 


were made perfec 
The 


Latin per jun 


word 


uni. meal 


f embalming Key 
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smoke Doubtless the earliest 
perfumes was to serve as a 0 
communication with tf ds 
being wafted upward on _ the 
smelling fumes, thus insuring n 
vorable reception. The Egyptian 
a prayer to Ra that the souls o 
1 Pierre Muret, (Tran. P. I n 
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PERFUMING THE BODY OF AN EGYP- 


TIAN MUMMY 
THE Book or PERFUMES’’ 
RIM MEL. 


(From ‘‘ BY EUGENE 


LONDON, 1865.) 
heaven on the 


parted be earried to 


smoke of the incense. 

Perfumes also played an important 
part in many of the magical rites from 
the earliest times down to those prac- 
ticed by the barbarie races to-day. In 
the sixteenth century Henry Bouguet 
discussed this subject under the heading 
“‘Of the Perfumes Used by Priests in 
their Conjurations.’’”? 


It remains for us to show that it is not out 
of place for our priests to use perfumes in their 
exorcisms: and this will be very easy. I will 
readily admit that perfume has no direct virtue 
against the Evil Spirit, since he has no body 
and consequently no sense of smell: Yet it 
must be granted me that this wicked Serpent 
is very glad to find in the bodies of men 
humours which the more dispose them to be 
tormented by him, the chief of these being the 
melancholy humour, which is of its nature apt 
to be heavy and sad; and therefore we find that 
those of a melancholy humour are more often 
possessed by a devil than are other men. 

Now it is certain that there are perfumes 
which consume and correct these humours; for 
even sulphur works in a very subtle manner to 

















BINDING THE BODY OF AN EGYPTIAN 
MUMMY AFTER IT HAD BEEN 
PERFUMED 
(AFTER RIMMEL.) 





2 Henry Bouguet, ‘‘An Examen of Witches,’’ 
Lyons 1590? 
1929. 


Trans. E. A. Ashwin, New York, 
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ce : . 
ellect: conciud 


that and therefore I 
Devil will be 
niac’s body if it be purged of the | 
which we have just spoken, than 

charged with them. I am strengthen 
belief by the fact that Holy Scriptur 
us that the Evil Spirit is more glad 


a 


more easily cast out 


one body than another, as we see in 
the 
Christ to come out of a man’s body, 


It follows 


where devils, being commanded 


be sent into some swine. 
that the perfumes of 
decried, since they are, in some manner 
against devils. 
the example of the youth Tobias, v 
the Devil with 
posed from the heart and liver of a f 


our priests must 


This is even better sl 


away a perfume whic! 

true that he accompanied this with pray 
but do not 
There is no doubt, also, that 
are hallowed by the Word of God are of 
the Devil 
natural state; 


fasting ; our priests th 
perfumes 


| 


than such as a 
and tl 
Origen, speaking of perfumes and incens 
that the Word 
with Holy Prayer and the help of the 
is the reason for perfume and incense d 


virtue against 
in their own 


sanctification by the 


4 


out demons. 

But who will contradict me when I sa: 
God endows these perfumes with a supern 
power against demons and their works, s 
that we have already mentioned certain st 
and herbs which away all spells 
enchantments? For that He 
manifest His Majesty, God wishes to fight 
overcome demons by means of these insig1 
Pharaoh’s 
cians to shame when they tried to create 1 
for although they, as well as Moses, had m 
frogs and serpents and dragons, yet they ce 


drive 
may the 1 


cant things, just as He put 


not succeed in making these small and min 
little creatures. 


Other purposes, too, have been served 
Society ladies 


century are 


by the use of perfumes. 
in the eighteenth 
have ‘‘painted their faces instead ot 
washing them, and mitigated the effects 
underelothing by 
copiously themselves wit! 
musk and other reliable perfumes.’ 


+ 


sald 


of seldom-changed 
drenching 


Two centuries ago the pompous do 
tors carried musk, camphor or other 
aromatics in the hollow handles of their 
walking sticks to hold to their noses and 
protect themselves from the dangers of 
infection. In medieval, and 
Georgian medicines, fumigation was a 


Jacobean 
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favorite remedy. Perfumes and aro- 
matics were extensively used in the medi- 
ines in those days. 

As ‘‘Cures for Head-Melancholy’’ 
Robert Burton in ‘‘The 


Melancholy ” prescribes . 


¢ 


Anatomy oi 


Odoraments to smé ll to, of rose-water, violet 


wers, balm, rose-cakes, vinegar, &c., do much 
the brains and 
Prov. XXVII. 9, 


t,’? and, as some say, nourish: ’tis a ques 


heart 


recreate spirits, according t 


Solomon. ‘*They rejoice th 
eontroverted in our s hools, an 
let Fini is, l b 2 ap. 18. d 


t; many arguments he brings to prove i 


n commonly 

es nutriant: 
is f Democritus, that lived by the smell of 
bread 
few days, 


Ferrerius lib. 2. meth. 


alone, applied to his nostrils, for some 


when for old age he could eat no 


meat. speaks of an e) 


eellent confection of his making, of wine, s 


‘ 


fron, &c., which he prescribed to dull, weak, 


feeble, and dying men to smell to, and by it 


to have done very much good, as if he had 


given them drink. 


Irrigations of the head fl 


shaven, of the flow 


ers of water-lilies, lettuce, violets, camomile, 
wild mallows, wether’s head &c. must be used 


many mornings together. 

Lelius & fonte Eugubinus, consult 44, for an 
Italian count troubled with head-melancholy, re 
peats many medicines which he tried, but two 
use of whey made of 
of he 

water-lilies, let- 


alone which did the cure; 
goat’s milk, with the extract llebore, and 
head with 
tuce, violets, camomile, &c. 
the crown. 
Unto the 
bags, epithemes, ointments, of which Laurentius, 


irrigations of the 
upon the suture of 
well to 


heart we may do apply 


C. 9, de melan, gives examples. Bruel prescribes 
an epitheme for the heart, of bugloss, borage, 
water-lily, violet 
leaves, nutmegs, cloves, &c. 


waters, sweet wine, balm 


Among the remedies employed against 
the plague were many containing sweet 
essences and aromatic oils, and it is said 
that the plague water and essences gave 
the initiative for the invention of Eau 
de Cologne by the Italian, Johann Maria 
Farina, who first prepared it at Cologne 
about 1700. 
oils were evaporated on glowing bricks; 
whole rubbed down with 
them, and they were poured on handker- 
chiefs to be inhaled in the streets. Some- 
times incense, juniper berries, 
and orange leaves, rosemary, lavender, 


The essences and aromatic 


houses were 


lemon 


AND 
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myrrh, etc., were burned in rooms to 
the plague. Scent boxes were sold { 
use on going out, and s nres S 


ealled for a scent box for ev ry a 
the 


week, each containing differ 


which were placed 


sences, 


sponge. Roses. el ves J inip s ] 
wood, sandalwood, lemon pe el, ¢ 


used either as extracts or solids 


The use of perfume for perso 
pleasure dates from prehistoric t 
In the early days it was rivaled as ! 
example of cons] is wast 
the adornment wit precious jewels 
As a means of allurement it 1s appar 
ently without a rival N one quest l 
the power of an unpleasant odor to rep 
and nauseate a person, but it is seldom 
considered t] at a pieasant od ron 
a < 
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AN EGYPTIAN LADY AT HER TOIL! 
Arrer RIMM} 
How 
Is Thus 
forth their 


perfumes that insects may be attracted 


have as strong a power to attract 
ever, in all forms of life scent 


employed. Flows rs’ 8S nd 


and made to carry out their activities as 
pollinators. Certain animals from which 
the 
derived 


**fixatives’’ in our own perfumes are 
with peculiar 
their kind 


injurious in 


provided 
attract 
Japanese beetles and other 
lured to their death 
the artificial employment of their fa 


are 
others of 


scents to 


sects are through 


vorite scent. 


Pliny in his ‘‘Natural History’’ cor 
sidered the unselfishness of the person 
using perfumes. 

These perfumes [he wrote t 
of a luxury which may be looked upon as | 
ing the most superfi f ar r irls and 
jewels, after all, do pass to a man’s repre 
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sentative, and garments have some durability; 
but unguents lose their odour in an instant, and 
die away the very hour they are used. The very 
highest recommendation of them is, that when 
a female passes by, the odour which proceeds 
from her may possibly attract the attention of 
those even who till then are intent 
thing else. In price they exceed so large a 
sum even as four hundred denarii per pound: 
so vast is the amount that is paid for a luxury 
made not for our own enjoyment, but for that 
of others; for the person who carries the per- 
fume about him is not the one, after all, that 
smells it. 


upon some- 


Thousands of years ago the trade in 


aromatic and sweet-scented oils 
formed an important item of commerce 
between Egypt, Arabia, India and Syria, 


and they were valued equally with gold 


gums 


and silver. Egyptian splendor was re- 
plete with 


Houses were perfume scented; 


perfumes and scented un- 
guents. 
the people were commanded to perfume 
themselves every Friday; food, wines 
and delicacies were flavored with per- 
fume; during incense was 
burned in the streets to permit even the 
poor to enjoy the exquisite fragrance; 
the men used scented unguents for their 
bodies and the women bathed in per- 
fumed waters. The guests at banquets 
were met by slaves whose duty it. was to 
anoint their heads with perfumed un- 
guents and hang chaplets of lotus 
around their necks. Perfumes continued 
to grow in favor until in Cleopatra’s 
time it is not surprising that she used 
them lavishly to add to her allurements 
and charm. It is said that ‘‘She used 
the worth of 400 denarii of spices but 
once, to anoint her hands, which was 
wafted away on the air and lost for 
ever.’’ Of the barge she used when sail- 
ing down the River Cydnus to meet 
Mark Antony, Shakespeare writes: 


festivals 


Purple the sails, and so perfumed that 
The winds were love-sick ... . 

From the barge 
A strange invisible perfume hits the sense 
Of the adjacent wharfs. 


Kyphi was the most celebrated of 
Egyptian perfumes, for the making of 
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which several recipes have been dis 
ered. Honey, wine, cyprus, myrrh, 
fron, dock and juniper are among 
sixteen ingredients given in the 1 
handed down by Plutarch, of whic! 
writes: ‘‘Its aromatic substances lu! 
sleep, allay anxieties, and brighten 
dreams. It is made of things that 
light most in the night and exhibits 
virtues by night.’’ In addition t 
nishing an agreeable odor to the | 
and clothes, Kyphi was burned in 
house to perfume the air, and was 
as a medicine. 

Cosmetics were employed lavishly 
Egyptian women, who deemed it ess 
tial to anoint their eyelids each day w 
an unguent. Eyebrows were darke: 
with eye-paint that varied according 
the seasons of the year. Cheeks and li; 
were rouged with red ochre, and amo: 
the richer classes both finger and t 
nails were stained with henna juic 
give a reddish yellow appearance. Ev: 
after death the faces of women of hig 
rank were colored and their eyelids a: 
eyebrows were darkened with antimon 
Another beauty preparation, used by 
queen of the third dynasty, 
benefit the hair, the prescription f 
which was contained in the Ebers Pap) 
rus and consisted of equal parts of th 
heel of an Abyssinian greyhound, of dat: 


was | 


blossoms, and of asses’ hoofs, boiled in 
oil. Perfumed oil was poured over the 
hair before it was combed and the coif- 
fure arranged. 

The Arabs carried on a heavy trade in 
perfumes, spices and aromatic oils, and 
they too used perfumes extravagantly. 
A recipe for a marvelous pie, described 
by Abd-El-Lateef, is as follows: 


Thirty pounds of fine flour are kneaded with 
53 pounds of oil of sesame and divided into two 
equal portions. Upon one place three lambs 
stuffed with meat, fried with oil of sesame and 
ground pistachio nuts, and various hot aromat 
ics, a8 pepper, ginger, cinnamon, mastic, cori- 
ander seed, cunain seed, cardamons, and nut- 
meg. These are to be sprinkled with Rose 
water infused with musk, and upon the lambs 
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AN EGYPTIAN TOILET BOX MAI 


} I aq 2 3 ne 
r birds, s e of he } 
1 with eggs, and s h me 
, iin the ay of sa g S S 
} of si " 1 e ? } } 
1 and others filled sug nd « 
I s thei | 
and rose-watel! ntused I s ! 
od sprinkled over it Chen the 
f the pastry is to be | 1 over tl 
pie ¢ sed and balk ! I r ! | 
igain be sprinkled wit! se-wa I 
with musk before s , 


The Greeks were as lavish in the use 

perfumes as were fhe Egyptians 
Their use was thought to have originated 
with the gods, and Greek mythology 
contains many references to the gods who 
were enchanted D\ delightful odors 
However, the Greeks quickly adopted 
this luxury for their own, using it also 
in their foods and wines, for which roses 
and violets were preferred At ban 
quets, to ward off the effects of the wine 
the guests anointed their heads wit! 
unguents made from roses, apples, iris 
or spikenard. Perfumes were dissemi 
nated throughout the banquet hall, and 
one interesting method is quoted by C 
J. S. Thompson® in which doves were 


used : 


He slipped four doves, whos wings 
saturate 

With scents, all different in kind—these doves 

Wheeling in circles round, let fall upon us 

A shower of sweet perfumery, drenching, bat! 
ing, 

Both clothes and furniture and lordlings a 
C. J. S. Thompson, ‘‘ The Mystery and Lur 


of Perfume.’’ Philadelphia, 1927 
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men of the city was passed. Nevertheless 
their for ot 


persisted, and nearly two hundred years 


fondness this form luxury 


later Soerates deplored the eustom by 
writing : 

No man is ever anointed th perfume 
the sake of men, and as to omen, hi n 
they want perfume in their husbands when the 


themse f 


lves are redolent of If a slave and 
a freeman be anointed with perfume, they both 
smell alike in a moment, but those smells which 
are derived from tree bours require both 
virtuous habits and a good deal of time 
they are to be agreeable and in character h 
a Treeman, 


In spite of Socrates’ antipathy to per- 
that 
pertumer, 


fumes it has been recorded one ol 


his pupils turned got into 
debt and tried to borrow money on the 
strength of his business. 

The fashion of anointing the head at 
banquets is said to have arisen from the 
idea that the heating effects of the wine 
if the head 


An unpleasant result of this cus- 


could be better borne were 
wet. 
tom, however, is mentioned by Aristotle, 
who attributed the frequent occurrence 
of gray hair to the drying nature of the 


spices used in the unguents 
— } {7 
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Romans tT! 


Among 


Passlo! 
After 


and 


was unbridled 

f India 

enormous supplies of perfumes 

them 
Italy 


fumes 


quest 0 Eeypt, 


tained from in addition 


secured from and Gaul 


they used profusely in their baths 
bedrooms and their beds. The R 
like the Greeks, had perfumes for 
ent parts of the body, and eac] 


woman and child perfumed hims 
bat} 


Saturated 


leaving his bed, after the 
Clothing 


and 


meals. was 


ePSSCNCeS, aromatie spices 


gruentaril 


burned day and night ti 


mace 


perfumers and un 


progress, and the vegetable and 


' 
seare] 


and mineral kingdoms were 


and wide so that oils, pomades, b 


pastes, powders, eosmet;rties and arol 


substances could be found 

Pliny wrote: 

I ean not xactiv s : it } riod 

nguents first found its y to R 

s a well-known fact, that when King A1 
nd Asia were subdued, an edict 8 it 
n the vear f the Cit 565. in tl ne 
f P. Licinius Crassus and L. J ( 
rbidd ng in ne T Sé¢ S 
that name unguents were en l 

Y name of Hercules! } S 
there are some persons h n g S 

o put them in their drink, and tl b 
produced is prized to a high degree, i 
that by their lavishness on sé de 
nay thus gratify the senses of 
the bodv at the same moment It is 
known historical fact, th L. Pl s 
brother of L. Planeus, who s ‘ 
nd censor, after being proscribed | 
rriumvirs, was betrayed in his pla f 
cealment at Salernum by the sn 
inguents, a disgrace which mo! n 
weighed all the guilt attending his pP s¢ 
For who is there that n be t nior 
such men as this do not richly de ‘ 
o a violent end? 


Discussing the kinds of unguents used 
by the Romans, Pliny said: 


4 


And 


yet, even here, there are sor points of 
difference that deserve to be remarked Wi 
read in the works of Cicero, that thoss 
inguents which smell of the earth are prefer 
able to those which smell of saffron; being 
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A lion i! ! 
2 ( . Nive? +} host vas ey \ 
ng a s ~ Wi coal is lO 
wht 1 R 
’ ’ 4 ’ wi 7 
’ tT ? ‘ ~ ~ ny ' = ~—- — - 
} 
ne ol His mous ext ais Nero 
said to have spent our million 
rees. or about S2Z00.000 or roses 
pert umes na ro? Tie wWne! ol 
pat ne useG more perlumes and 1 
se Than could he produced ina vhole 
rin Arabia, whie at That Time Was 
cl ef souree © supp \ ; i 
io eonserve§ The STIDDI' ol fragrant a 
. \ PI RI \Tk I « = ¢) Af 
terials for re ous use, an attempt 
‘ made TO eurtall ( IN 0 pertum 
under the Consulate of Lieinius 
rassus by passing Whether this 
vy was strictly enforeed is unkno 
However. a few vears ter Ovid told 
women how to aequir beautiful com 
piexXion, the recipe Tor vhiel vas viven 
na part of a book that still remains 
irn from me the rt of imparting t ' . 
. neil 
exion d ng wl ness i) Ss I ‘ 
ts husk the barley brought 1 r OW! ssels 
f tl Libvan fields Take t | nds of The menu ; P 
S é wit} ( ( t of b ! ' 
barley with n eq jual of ! ine with the enter 
yur, and mix them with ten eggs When these : 
heen dried n the r. } ¢ the 1 ore ind Sea hedgehogs. QO. =? re " Ses < sp oy 
nd add the sixth part of d of harts dvhi, fieldfares { sparagus. bli 
rn When the whole has en reduced to and white sea-acorns, ¢ ! ! eS 
e fl ss it throug! sieve ind eco! . 
, ‘* roug” ,» and nettles. becaficoes res. teals. peacocks 
plete the preparation with tft ve nareissus 
. - eranes te te 
bulbs that have been pounded in nortar, tw LLCS, , EU 
yuuneces of gum, s muel rusean-seed, and ‘Arthur Weig | 
ounces of hone ! woman who Che tr \ \ 
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ROM AN 

Other countries were scareely less lav- 
their 
by numerous references to their customs. 
It that E piphanes, 
King of Syria, employed two hundred 


ish in use of perfumes, as shown 


Antiochus 


Ss said 


women 
held at 
colden 
had the 


sprinkled with perfumes, 


to sprinkle 
Daphne 


spectators at games 


with from 
Alexander the 
apartments 
myrrh 


perfumes 
vessels. Great 
floors of his 
while 
and other aromatic burned 


his halls. A saered fire, 


cums were 
fed with sandal- 


wood, perfumed oils and incense, was 
kept burning during the Hindu mar 
riage ceremony. The Muslims of India 


rubbed their faces and bodies with per 
fumed powders, 


, Abeer. = 


two favorites being 


which was made of roses, 


aloes-wood, sandalwood, turmeric, cam 
phor, and civet, and ‘‘Chiksa,’’ com 
posed of patchouli, sandalwood, mus- 


tard seed, flour, foenugreek, cyprus, kus- 
The 
bridegroom usually presented his bride 
with a toilet bag containing ‘‘a box to 
hold betel-nut for 
tle of attar of rose, a bottle to sprinkle 


kus, aniseed, camphor and benzoin. 


chewing, a small bot- 





CIVET CAT 
EARLY AMI 


Rose-water, a box for 


spices, a_ be 
meesu, a powder consisting of ga 
vitriol for 
tomary for 


blackening the teetl 


married women . a bo 
powder to blacken the 
for Kajul 
the 
comb and other 


eyelids, and 
Kohl) for 
ether v 


similar to 
ening evelashes, tog 
toilet necessaries 
eense burners form a part of the | 
hold Chinese \I 


is their and is obt 


equipment of the 
favorite perfume 
their 


perfumes and 


from musk-deer on mount 
The fondness for 
illustrat 


his des 


visit to his perl 


meties in Carthage is well 
Flaubert’s ‘‘ 


tion of 


Salammbo’’ by 
Hamilear’s 
room, presided over by a e} ief ot aL 


fumes. 


peeern men were laboriously engaged 


ing pulp, pressing herbs, stirring the fires, ] 
ing oil into jars, opening and closing 

cells exeavated all around n the walls. 
were so numerous that the ro res bled 
interior of a_ beehive. Myrobalans, bd 


saffron, and violets overflowed the place. 


all about were gums, powders, roots, g 
phials, branches of dropwort and ros peti 
the scents were stifling, in spite of the cloud 
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servant of Hamilear’ 


+ elids, and lengthened her eye 
; with a mixture of gum, musk 

and erushed flies’ feet.’’ It is 
esting to note that crushed flies 


recommended for e fashionabl 
n England the sixteenth ce) 
when Thomas Moffet wrote in his 
on insects ‘**A Maid that cares 


er beauty, and would make the eir 





s of her eye-lids black, Emmets eges 
sed with Flies will perform that, and 
em their desire.’’ 
\fter the fall of the Roman Kmpuire 
se of perfumes declined, although 


barbarians who invaded western 


Ie ine would have been greatly ben 
a by the perfume i baths that ! id 
irmed their predecessors. Perfumes 


ere again brought oO Europe by the 
Crusaders, but due to religious persec 

n experiments in perfume-making, as 

science, had to be made in secret to 
vold charges of witcheraft With the 
coming of the Renaissance, perfume re 


ned some thine oT tS Tormer popular 


For many years Italy was foremost 
the art of perfumer) supply ine the 


rest of Europe with sweet bags, perfume 


ces TO by thre ! on res ! rrant 
eaiiien ond eoametion seented sloves 
ind pomanders But when 1! 1933 


( tharine de Mediel We t to Ir; nee To 
marry the Duke of Orleans, afterward 


Henry II, there was in her entourage 





in expert Florentine perfumer named 
René, and also ar astroioger and 
chemist who was @iven an apartment 


that was connected with the queen’s bv 





a secret staircase. a was th 





AND 


with henna the inside of the 
of her mistress, touched her 


; with vermilion, put antimony on 


fumes 











that time ! 
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FROM AN EARLY AMERK 


were his favorites, the latter being used 
when washing, and poured with an un 
sparing hand over his neck and shoul 
the bottles a 


His perfume bills were enor 


ders to extent of sixty 
month. 
mous. Josephine, too, was inordinately 
fond of perfumes, but she preferred the 
strong-smelling essences Her dressing 
room was so redolent with her favorite, 
musk, that Napoleon is said to have fre 
quently objected, and repeated washings 
and paintings failed to extinguish the 
odor 
England, perhaps, never became so 
enthusiastically addicted to the perfume 


habit, her habitual restraint tending to 


curb any extravagance comparable to 
that of France and the older countries 
It was France that gave England her 


first real taste of this luxury, when in 
the tenth century Hugh the Great, seek 


ing in marriage the sister of Kine 
Athelstan, sent her gifts of perfume 
‘*the like of which had never before 


been seen in England.’’ Fragrant gums 


and spices first imported into 


England by th 


were 
Guild of Pepperers, 
which is mentioned in the Pipe Rolls of 


London in 1179. They were traders or 


MUSK 
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AN LITHOGRAP 


merchants who imported medic 
other spices from the shores of 


Sea and various western ports 
was also another group called 
ers.’’ In the thirteenth century 
of traders congregated together 
their stalls were often located t 


in the markets, a convenience for 


‘ 


and in the adjustment of prices 
use of perfumes 
the Tudor times 


water, however, had been used for 1 


The general 
gland began in 
vears for washing the hands after 
quets, a custom probably partly d 
the fact that 
pish until after James I’s reign. P 


forks were considered 
fumed gloves were first used in Eng 
about 1550, and Queen Elizabeth w: 
delighted with a pair she possessed 
she had herself pictured wearing t! 
Every country house had its still-ro 
had her 


recipe for perfumes and domestic n 


and each lady of quality 


cines. No perfumer is recorded in L 
don until the seventeenth or 
eighteenth century. Then Charles Li 
the famous perfumer, prepared 


the Stra 


‘snuffs and perfumes which refresh t 


marketed in his shop in 
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those that have too much for 
et. and @laddens it in those whi 


little to know the want of it 


rdless of the Rev. Thomas Tuke’s 


iblished in 1616, entitled, ‘‘ A 
se against Painting and Tinctw 
Men and Women: against Mur 


and Poysoning: Pride and Ambi 
Adulterie and Witecheraft: and 


hoote ol all these Disobedience tT. 


Ministery of the Word. Whereunt: 
lided. The Picture of a Picture, or 
Character of a Painted Woman’ 
rdless of this, chemists opened shops 
ediately afterward and sold hair 
ns, powders for the teeth, and aro 
waters such as lavender, elder 
er and rosemary The wearine of 
K patches became fashionable at this 
and this fad reached suel propor 
ns that on June 7, 1650, a bill was 
ntroduced into the House of Commons 
it failed of passage) to prohibit *‘the 
of painting, wearing black patches 
immodest Cress of women.’’ It will 
remembered that Samuel Pepys al 
ays spoke with pride of the black 
itches which were the smart feature 


formal occasions 


his wife’s dress for 
Perfuming the person as well as thi 
othes came into practice in England in 
eighteenth century, along with car 
rving the handkerchief in the hand and 
the use of the cane. Powdering the hair 
vas another method of adornment at this 
time, but in 1795 a guinea tax on each 
person thus embellished was responsibl 
ror a boycott on hair powde r The per 
son continuing its use was thereafter 
called a ‘‘guinea pig’’ and became an 
object of mirth. In spite of their legal 
measures to restrain the use of these 
non-essentials, perfumes and cosmetics 
continued in fashion, and in 1828 King 
George IV had perfume bills amounting 
to £500 17s. 11d. 
Perfume-makers were enriched by the 
discovery of Ameri¢a, when additional 


stores of sweet-smelling plants, such as 


the balsam of Peru, cacao, vanilla and 
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AN ALABASTER PERFUME VASE FOUND 
IN THE TOMB OF KING 
TUT.ANKH.AMEN. 
ANKH.AMEN’?’ BY 


Mace, NEW 


(From ‘* TI 


TOMB oF TU 


HOWARD CARTER AND A, C, 


YorK, 1923 


In 810 A.p 
the Persian 


province to the treasury of Bagdad, and 


rose water was sent from 


rose water has continued to maintain 


its popularity through all the centuries 
About 1393 a 
gave a recipe for making rose 


following. ‘citizen of 
Paris”’ 
water, in a book entitled ‘‘Le Ménagier 
de Paris.’’ 

Lead Alembic 


with a ker 


To make Rosewater without 


take a 


chief spread right over the mouth in the man 


barber’s basin, and cover it 


ner of a drum, and then lay your roses on the 


kerchief, and above your roses set the bottom 


Eileen Power, New York, 1928. 


5 Trans. by 





SCIENTIFIC 


a tribute ot 30.000 bottles of 








MONTHLY 


of another basin filled with hot cin 


ive charcoal. 


To make Rosewater without « 


A\lembie or Fire take two glass basin 
as is said at the back of this page 

d instead of ashes and chare 
the sun; and in the heat thereof tl 


be made. 

The roses of Provins be the best 
must he 
mid-August so 


worms fall through the ho 


n dresses, but they 


through a sieve at 


es of the s 


over the dresses 


after that spread it 


roses, the first essentia 


Attar of 


be obtained in a pure state, was 
dentally produced in Persia about 
Eau de Cologne, which has been po 
for more than two centuries, is sa 
have been first manufactured in ¢ 

in the early part of the eighteent! 
sold in great 
Years’ 


remedial qualities it 


tury and was quant 


War for 


SUPPoOst ( 


during the Seven 
Was 
Possess. 


Important among the substances 


in the making of perfumes are the 


mal scents, or so-called ‘‘fixatives 
musk, civet, ambereris and castor 
of them obnoxious if used alone 


secured 
Siberia, Tibet 
that it may not 


shipped in the same cargo with tea, a 


seent of musk, which is 
the 


China, is so strong 


musk deer of 


its value is greater than its weight 
gold. Ambergris, which is even mo! 
valuable than musk, is a product s 
cured from the sperm whale ‘| 


the C1\ 


in¢recdie) 


Oriental civet cat 
that is 


while castor is secured from the beav 


pro ides 
used as a 


pertume 


These ‘‘fixatives’’ combined w 


the 
the base of the perfume 


are 


delicate flower seents and furnis 


Every country and elimate contribut 


to the supply of flowers for perfume 


making. Flowers are picked at 
exact moment when their scent is stro! 
est. Roses are gathered as soon as thi 
open, carnations after three hours’ ey 
posure to the sun, jasmine immediat 


after sunrise, and so on. One authority 
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at white flowers vive by lar tiie 
maworityv ot sweet odors Ye Ow 


ire next, and red is a elose fo 


Blue. violet and green are far 


with orange and the brownisl 
st. Some flowers, such as laven 
wild tl vme, lose their tragranes 
nsported, and therefore stills are 
n the fields where they grow 


distillation is not potent to ex 
43 


avrance from most flowers. the 


sses of maceration and inflowering 
tensively used In maceration, 
vats of melted beef or pork fat are 
n which the fragrant parts of the 
rs are mixed until the odor is 
sted when they are drained off 
fresh flowers added, and this proe 
repeated until the desired strengt 
s attained. In inflowering, fresh flower 
s are placed twice a day on plates 
fat-coated glass, which are kept in 
tight compartments, sometimes for 
nths. until the right strength is 
ched, when the pomade, as the fat is 
en called, is nelted from the glass 
th warm water and treated with aleo- 
It is then ready for the perfumer 
Extravaganece among the ancients was 
confined by any means to the scents 
hemselves Many were the types and 
designs Of containers Tor pertumes and 
cosmetics in use by the luxury-loving 
Eevptians Romans and Greeks Grace 
il and artistic, and oeeasionally gre 
tesque, are the relics that come to hght 
on the opening of graves and as the r 


; 


archeological excavations. Litt 


sult ( 
vorv and wooden toilet boxes. alabas 


Oonvx or rlass ye riume hottles alabaster 


Vases, olntment boxes, stone kohl jars 
jars of polished hematite, serpentin: 
ind alabaster all bear their n te Test 
mony of the popularity f smetics 
\s many as fiftv or more sma dainty 


phials, bottles and jars which held oils 





and eosmetics Tor the wmuse of the dead 


have been found in a single tomb 


Later. ‘‘pomanders’’ became an article 


AND 








of fashionable luxu 
ticle doubtless was 
medicinal substai s 
f infeetion, it s na 
exquisite arti ‘ 
favorite perfumes l 
containing the pomande) 
a chain around ne 
hung upon the gird 
of gold or silver, an 
mounted with precious 


Rec ipt 
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Book of John Mi 


1734, gave tl 
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A STROLLING PERFUME VENDER OF THE TIME LOUIS 
(AFTER RIMMEL. 
silver it was perforated with holes, to covers beine ornamented in_ gold 
let out the scent, and thus originated color 
the present-day vinaigrette. ‘‘ Casting Selling methods, too, have trav 
bottles,’’ containing a top or stoppers their devious ways down throug! 
pierced with little holes, were used in ages. The ruins of Herculaneum a 


Shakespeare’s time for sprinkling per 
fume on the head, face and hands. In 
the seventeenth and eighteenth cen 


turies, the laboratory of the monastery 
of Santa Maria Novella. of 
was for its which 
placed in tiny bottles in small boxes or 


Floren e, 
were 


scents 


famous 


cases, sometimes resembling a book, the 

















Pompeii have yielded signs that app 
to have stone. terr 
cotta the 
at the side of the open shop-fronts. .\ 


been made otf or 


rilievo, and let into pilaste 
a perfumer’s shop, four men carrying 
of 


perfuming 


box with vases perfume, and me 


laying out and a corps 





were shown as representative items 
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wares 
trimmed lavisl 
a cocked hat 

holding aloft a sm: 


from his stag 



























THE CULTURE OF THE CAMPAS INDIAN: 
OF SOUTH AMERICA 


By Professor MORRIS G. CALDWELL and JOHN CALHOUN 


ASHLAND COI EGI 


1. GEOGRAPHY, CLIMATE, ET« It is not known how n any pec 
Tit Campas Indians are loeated in habit this vast area, but it is est 
east central Peru. This region comprises at several thousand natives. The ¢ 
several thousand square miles of jungle pas Indians are a race of small st 
and mountainous lands. It is bounded averaging about five feet two ine!| 
on the east by the Ucanali River and on height. They resemble certain 
the west by a line extending from Jauja, North American Indians in st 
through Tarma, to Huanueo. This area Physiognomy and general physical 
extends as far north as the Pachitea acteristics. These people all sp¢ 
River and as far south as the Mantaro ampas dialect. There are no wr 


River. Several rivers, which are tribu records of the history of these pe 
taries of the Amazon. form a network due to the absence of written lar 
throughout the entire region. The eli he customs, folkways and mores o 


mate is tropical. The rainy season lasts group are passed on to the next get 
during our winter months. The low- tion by word of mouth 


lands are covered with a dense under 
I]. MaTeriaL CULTURI 


growth and impassable jungle. This 
vast tropical region may be legitimately Although these native Americans 
called the Campas Culture Area, be- pear somewhat backward and _ retar 


cause the culture of these Indians is’ in non-material culture and _ soci 
uniformly characteristic of the whole ganization, nevertheless, they possess 
district well developed material culture si 

















TYPICAL GROUP OF CAMPAS INDIANS. 
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I most Important material culture 
ay he deseribed as TOlLlows 
nS: Human Weapons CONSIST O! 
three feet 


. made ol bamboo reed { 


one quarter inch in diameter 


sharpened palmwood head ap 

ately sixteen inches long TI 

s feathered on the tail end. The 

s used in killing large birds ar 

of bamboo reed four feet lone by 
inch in diameter, with a hard 


ne the arrow point are four smi 
pened prones threes and one ha 
s long. These prongs pierce the 


vy of the wounded bird and hold it 
until the hunter arrives. Both the 

an and fame arrow heads have 
tches on them This helps the arrow 
stick to the flesh into whieh it is fired 
Arrows for stunning small birds are 
de from bamboo reed three feet and 
ne inches long by one half ineh in 
liameter with a blunt hardwood head 


about two inches long. The feathers o 





lliantly colored birds are much in de 


FIG. 3 A TYPICAL MO 








mand for personal decoration Ar 
for deer are made from bambo 
usual length and tl OSS {} 
bamboo head thirte — 

one inch in width and eal 
of an inch thick The ] d is 
to the reed by homevrown cottor 
The fish arrow s also 1 de « 1, e 
reed, with a twenty-inel 
palmwood head with three sets of b 
or notches on it The bow b 
foregoing arrows are fired consists 
palmwood stick five feet long, o1 


half inches wide and 


of an ineh thick The bow Ss STI 





with a coarse cord made fro 


tough native vine The fish spe 





sists of a flat hardwood head 
inches long This head has a sl 
j os . point and edges The head is 
FIG. 2. NATIVE WOMAN CARRYING the socket of a bamboo shaft s 
YUCCA. long and one inch in diameter “Is 
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IS universally ‘arrie on trom the thread. The cotton thread 
canoes woven on to a triangular han 
Hunting axe: This axe is a dull bladed ~The loom ranges in size from te) 
instrument made of soft porous stone wide and twenty inches lone to 
The axe blade is about four inches lone wide and eicht ‘feet long, depend 
and four inches wide and about one inch — the size of the garment to be wo 
in diameter at the thickest place. The  varments are then colored b 
axe head, which is a ‘‘V”’ shape, is set made from the bark of a 
into a wooden handle two feet long and = eyshma is the principal 
fastened there by strong cord. The axe py the natives of this 
is used as a tool and also as a weapon acm of a **slip-over’”’ 
of war slits for the neck 
Due to the impassability of the jungle, sleever A simple sl 
Water transportation on the system ol 


rivers is the principal means of com- 





munication. Dugout canoes thirty-five 
feet long and five feet wide are made 
from the palmwood tree by means of 
stone axes and the use of fire. The canoe 
is propelled forward by means of two 
oars, one on each side. Each oar has a 
blade fifteen inches wide and three feet 
long and a handle three feet in length 
The sides of the canoe are generally 
painted with designs of various kinds 
Transportation is reckoned in days, so 
many days up the river and so many 
days down the river 

Pottery: Pottery jars are made of a 
yellow clay from the banks of the rivers 
in sizes ranging from one half pint to a 
gallon. These jars are used for carry- 
ing water, gathering berries and fruits 
and storing foods. They are most al 
ways decorated with dyes made from the 
bark and roots of a certain kind of tree 
In the absenee of pottery, vourds are IG, CHIEF VNANCO 


used as containers. 


Spinning, weaving and clothing: Cot for the neck indicates a female garme) 
1 


ton grows wild in the highlands of this while a ‘‘V”’ shape slit is for the ma 
region. It is picked in much the same These garments are often decorated v 


manner as it is in the South of this coun- feathers and bunches of bone. seed 
try. The cotton is then spun on to a_ nuts, toe nails of small animals, 

spindle, which is nine and one half bones of small birds and monkeys. T 
inches long. On one end of the spindle pancho is a top garment worn in rai! 
is fastened a eyelindrieal stone one inch weather. also in cold weather for 

in diameter, which serves as a balance Campas Indians living in the mom 
wheel. The spindle is operated between tains. Most of the natives possess 
the palms of the hands When the large pouch made of cotton cloth, whir 
spindle is full it looks like a big spool of is hung over one shoulder This pouc 
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THI 
4 


the tinder, whistles and chew 
rial for the day’s journey 
omen are the ‘‘beasts of bur- 
this region. They transport 
iterials by means of huge carry 
s or nets which hang down the 
The weight of the load is borne 
ree inch band which goes over 


of the head 


rrows underground 


repared for tabk use mM 
r as potatoes The native also 
heart of the cabbage palm tree 


IS eooked like cabbage and re 


es it in flavor Bananas, wild 
ss and limes are the principa 
ts. These people balance their diet 
variety of meats, including tl 
deer, birds, variet f fish, al 





s of insects, worms, ants and ce) 
SS] akes T! 2 Campas I) (tlalis Use 
n the preparation 


kindle it by means of the bow and 


method. The leaves of the coea 
preserved and carried in a_ hollow 
on of a bamboo STICK These leaves 


‘hewed like tobacco after they hav 

moistened with a little powdered 

An intoxicating beverag S mac 

the old women of the gro p Wi 
old to work in ft \ 

ese old women form a circle around 

hig gourd jar and begin chewing o1 


When their mouths ar 


ll of juice, they spit into the gourd 


> \ ucea root 


When the gourd is full of juice, it is 


it aside to ferment In due 
mould and other extraneous material is 
strained off and the remainder, which is 
A socialized 


rood time follows There is much dane 


ure alcohol, is consumed 


ng and beating of the drums 

Ornaments and decorations: Strings 
f beads, measuring four feet in length, 
ire made from hard seeds of certain 
These seeds 


tropical bushes and vines. 
are about half the size of a cranberry 


INDIANS 





OF SOUTH AMERKE 


They are b din w 
then threaded on ft 

} 1 

aesigns ma DD tterns 
white ST! nes a cis 
el eTTaIns nd TI I 


should r bv tl Vo! 
from tl red bark 
worn my Ti rel | 
chin by members 
profusion Runches 
ored bird feathers ar 
tion The corona is 

split bamboo « 

| red , 


V (Ss £ § } 
a ns ? 7 
struments TI ! 
bow violi bo whis 
i | ST] TI 7 , ; 
section. ¢ bh mb 1 
nal eleht inches ? 
1 hot nds by me? 
~ hy T ip } ty t 
I"} DOW oll Ss | 
imber reed ab 
Done WHUISTI S Tl 
witli notes di 


Ill. SoctaLn O 
The soclal orgat 


pas Indians is very 


Polygamy is the ord 


There is no limitat 
ot wives a man 1 
man marries a second 
his first wife if he si 
considered a criminai 


ply regarded as ‘‘g 



















ry ’ 
I: 
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the male There is no such 


private 


part of 
thing as property, 
effects 
The ownership of the land is vested in 
the tribe. 
not a homogeneous entity politically, but 


clothing and a few personal 


The Campas Culture Area is 


rather a multiplicity of 


under the leadership of a chieftain 


groups, eacl 


IV. RELIGION 


Indians are sun wor 


The 


shippers 


Campas 
They are desolate when night 
their 
practice no 


because cod has disap 


They 


Comes 


peared religious 


rites or ceremonies and have no medi 
cine men. They believe in life after 
death, but an existence, moreover, in 


which the soul roams constantly through 
the and finding 
none. death be 
If he has a house 


jungle, seeking rest 


The adult 


comes an evil spirit. 


person at 


or other property it is burned imme 


diately, so that the evil spirit can not 
come back to haunt the place. Fire is 
supposed to chase away evil spirits, so 


outside of 





a native always starts a fire 


he sleeps at night. The spirit of 
after death 


into the home and so the mothe 


is not evil, but comes 


make provision for it. If sl 
canoeing on the river, she mus 
tiny raft behind her boat r ti 
spirit to ride in. If the mot 
into the forest and finds a lare: 
tree, a stick must be laid against 
side of the tree for the spirit 


child to @ross over 


When a member of the er 


the corpse is wrapped in cott 
from head to foot and T ed 
pole for convenience in carrying 


funeral. The manner in whic! 

are disposed of is not known r} 
tives are determined to keep this a s 
of their race. Any white man wil 
into this mystery Is 
life. Th 

picture is a 


tempts to pry 


dangering his own 


panying snapshot 


funeral party proceeding throug! 


jungle, taken without the knowledge 
the natives. 
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Asout a hundred and fifty years ago the least important of all.’’ Second, the 


i 


Americans first came in direct contact spirit of religious tolerance. I know 






Wi 


with Chinese when the American ship no more tolerant nation than the Chi 





Empress of China, sailing from Boston nese. Third, the lack of a east syst 






and rounding the Cape of Good Hope, and lack of a hereditary nobility. China 






ast anchor in the harbor of Canton. was always guided and governed by an 



































This occurred in the year 1784, under aristocracy of intellect, not of birth; tl 
the reign of the great Emperor Ch’ien old system of free competition by civ 
Lung, who was a contemporary of service examinations recruited the bes 
George Washington. Thus Americans talent from all ranks of society. Fourt 
were late arrivals—in fact, the last of Americans and Chinese do not suffer 
forelgn peoples to enter into commercial from the obsession of that great evil 
and political relations with China. the race superiority complex; 
Europeans, first the Portuguese, then are averse to armed force; they are 
the Spaniards, Hollanders, British, and friends of peace, and are animated by 
French, had preceded them by several a deep sense of justice and fair play 
centuries. It is no empty saying that toward all, regardless of race, color or 
from the first days of Sino-American in- creed. Fifth, and this is the gr 
tercourse the two great countries have asset that the two nations have in con 
been linked by bonds of sympathy which mon, they have an unbounded, almost 
have not existed and do not exist be- religiously fanatic, faith in the power 
tween China and any European power. education and knowledge as the _ best 
These bonds of sympathy and friendship guarantors of progress, as the best pos 
have been strengthened from year to sible safeguards of the permanence of 


year, as witnessed particularly by the their social structure and institutions 


ever-increasing number of Chinese stu- With this capital of a common historical 

dents and scholars annually flocking to tradition and mentality—democracy 

our universities athirst for knowledge. tolerance, equality, justice and edue 
What, then, have Americans and Chi- tion—we are well prepared to stand 


nese in common? I think, a goodly test and storms of the time 

number of very fine traits. First, the Aside from these ideals, there are cul 
spirit of democracy, which has pervaded ture elements inherent in the two civil 
China for more than two thousand izations that establish a common basis 
years, ever since the First Emperor for a harmonious social life and sym 
Ch’in Shi smashed the old feudal system. pathetic fellowship among representa 
The principle of government for the tives of the two nations. In reflecting 
benefit of the people certainly is Ameri- on cultural similarities between Ameri- 
ean, but it is equally Chinese and goes cans and Chinese, it is advisable to pro 
back to the fourth century B.c., when ceed from realities and direct observa- 
Meng-tse (Mencius), the most gifted of tions. A white man who is in a good 
Confucius’s disciples proclaimed the _ state of health is able to live in China 
doctrine, ‘‘The people are the most im- in a house of Chinese style, in a purely 
portant in a nation, and the sovereign is Chinese surrounding, on Chinese food, 
243 
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in every fashion exactly like a China- 
man, not only for years, but a lifetime, 
without suffering 
to his health. 
much like our own; their plan of ar- 


mpairment or injury 
Chinese houses are very 
rangement close to that of 


comes very 


the ancient Roman house. Rooms are 
airy, spacious and well-ventilated, and 
comfortably stocked with tables, chairs, 
armchairs, settles and sofas. 
other the 


house furniture offers so complete and 


There is 
no nation in world whose 
striking a coincidence with our own. In 
fact, it is one of the amazing points of 
culture history that of all 
Asia the Chinese is the only one that 
takes its meals seated on chairs around 


nations of 


a table, in the same manner as we do. 
This custom was acquired by the Chinese 
late historical 
Chinese, down to 


only in comparatively 
The ancient 


the epoch of the two Han dynasties, used 


times. 


to squat at meal times on mats spread 
over the ground, in the same way as it 
is still customary with the Japanese and 
the peoples of India. The remarkable 
step leading to the use of raised chairs 
and high tables was taken in the period 
between the Han and T’ang dynasties, as 
a sequel of many foreign influences that 
from Central Asia at that time, 
and speaks volumes in favor of Chinese 
adaptability and 
foreign institutions. The 
with all their temperamental change- 
ability, still adhere to the old primitive 
custom of sitting cross-legged the 
mats covering the floors of their rooms; 
and while an American, for curiosity’s 
or experience sake, may enjoy living in 
a Japanese home for a few days or 
weeks, he will never acquire the Japa- 
nese mode of sitting, which is a source 


came 


readiness to adopt 


Japanese, 


on 


of physical discomfort to us. 

The objection may be interposed that 
many travelers and adventurers in al- 
most all parts of the world have con- 
formed to the life of the natives whom 
they set out to explore. 
indeed are numerous. 


Such examples 
Any normal in- 
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dividual of good physique and t 
able to 
human beings of whatever race ¢ 
whether they be Eskimo, Ameri 
dians, South Sea Islanders, Pyg: 
Negroes, Berbers or 


habits is live wherever 


Beduins; b 

adventures are usually transient, a 
explorer will always be glad, o1 
task is accomplished, to return int 
‘*eivilization.’’ Speak 
myself, it fell to my lot to live for 


harbor of 


months among such primitive fo 
the Gilyak and Ainu of Saghalin | 
the Golde and Tungusian tribes « 
Amur their hut 
spending the night in the open, s! 


region, sharing 
on a bearskin, living like them on s; 


and game, even amid smallpox 
trachoma epidemics, without any | 
to my health, save a temporary dis 
fort from parasitic insects. I eould 
however, have stood this sort of lif 
a number of years, and while I en) 

these tribes and |: 
data concerning their daily life, 
guages, folk-lore and religion, I ea: 
that I felt at then 
least not so intimately as I do fe: 
home with the Chinese. 


good fortune to spend a year and a | 


rather 


studying 


say home with 


It was also 


among the Tibetans, both the non 
and the agriculturists, just living 
one of them; and while the Tibet: 


have my unstinted sympathy, the ti 
I should be willing to dwell in tl 
midst will always be one of restrict: 
duration. The 
therefore, is that a robust man 
definite object in mind may live an) 
where without hazard of life and welfar 
within a limited period, whereas 1 
such time limit is attached for 
China. Again, it can not be doubte: 
that many white individuals have settled 
among Indians, Eskimo and other prin 
itive peoples, taking native women a 
their wives, even adopting native speec! 
clothing and habits, and thus 
their days. 
not typical, 


lesson to be retaine 


wit! 


us Tt 


ending 


Examples of this kind ar 
however, 


and such indi 
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ils have usually been fugitives, 


stawavs, tramps, derelicts or sallors 
st adrut. 
order to settle among the 


Chinese, 
oreigner need feel anxiety about his 
h, at least no more than if he stayed 

home, nor does he require the ex 

er’s physical fiber. China 
the 


, 
welcome 


] 
beckons 


culture, and more 
the 


happier he will be there, since the 


man ot 
tured he is, more and 
are highly cultured, well-bred 


Eve nN 


Chinese farmers and laborers are gentle- 


( inese 


most 


1 well-mannered people 


1, and from many of them 


so-called gentleman in our midst could 


many a 


imn many a useful lesson in good man- 
ers or etiquette. 
One of the most remarkable inventions 
r made by the Chinese is the chop 
“the 
illed in Chinese, the invention of which 
the the Chou 
Chopsticks are not only char 
the 
hinese people clearly off from other 
still in the habit 
‘taking food to their mouth with their 


nimble ones,’’ as they are 


s TAS, 


roes back to days of 
dynasty. 


eteristically Chinese but also set 


tions of Asia that are 


fingers, which is even done by so highly 
India 


Annamese, Koreans, Japanese and other 


civilized people as those of 
peoples who came under the spell of 
from the 
latter the use of chopsticks. It is self 
evident that these make for good table- 
manners, which are the first criterion of 
individual; and 
opinions we may hold on the Confucian 
system of ethics, it is undeniable that it 


Chinese civilization adopted 


a eivilized whatever 


has at least brought about the one good 
effect to transform the majority of the 
people into a body of highly decent, re- 
spectable and well-bred men. The 
sanctity of the home and the purity of 
family life belong to the greatest achieve- 
ments of Confucian social ethics. For 
all these reasons, official and personal in- 
tercourse of Americans with Chinese 
is easy and a source of pleasure. Their 
sense of humor, their delight in story- 
telling, their conversational gifts and 
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endear them to us ft S ret 
quainted At Chinese parties 1 
less formality and conventionality t 
in our country 

Their eminent faculty of ass t 
and absorbing foreign 1 al element 
has struck many obs S In f 
the Chinese no more than any othe 
nation represent a pure race. The nort! 
ern Chinese have a strong admixture « 
Tungusian, Mongol and Turkish blood 
the southerners have to a great ext 


intermarried with the aboriginal trib 


which preceded the Chinese as ow! 
of the country The question of int 
marriages ol Chines ana w! es 
naturally a delicate one, and it would b 
futile to generalize on so vital and | 


a problem; but if limited personal expr 


rience and observation may count a litt! 
I may say that many happy marriages 
of Kuropeans and Amerieans wit 
Chinese women have come within m 


notice. There is no gulf separating th 


two races, and there ar no obs iCies 
of a racial or cultural character in th: 
way of such unions. The offspring o 
American fathers and Chinese moth 
belongs to the best eit ni or (4 ! 
and commanding the two languages 
they do, they make the best a ) 
officers to maintain and strengthen 


East and West 


Eurasians are splendid fell 


bonds betwe 
these 
and I have found in them the 


ing and enthusiastic helpmates in scier 


tifie investigations 

As an analyst of human nature | 
should be the last to deny that ther 
are psychological differences betwee 


Chinese and ourselves. These, however 
do not spring from a basically divergent 
mentality or psyche but are merely th 
traditions and 
As the 

then 
minds will gradually loosen and as the 


best 


upshot of a distinct set of 
education based upon the latter 


grasp of ancient traditions upon 


in our institutions and invention 
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will be adopted (I advisedly shun the 
ambiguous and much misused word 
**progress’’), these small divergences 
will gradually disappear or be reduced 
to a minimum. The abandonment of 
foot-binding and opium-smoking may be 
cited as relevant instances. The student 
of anthropology who has learned to 
fathom and to understand the customs 
and usages of every people knows only 
too well that the Chinese are not differ- 
ent from other peoples but are just 
human and humane. There is no cus- 
tom in China that in one or another form 
would not appear among other peoples 
or even among ourselves. The Chinese 
worshiped their ancestors and to a 
large extent still do so; they are justly 
proud of their ancestors, and in their 
modesty attribute their own good luck 
and suecess to their ancestors’ virtues 
and beneficent influence. We, with our 
pride in ancestors and with our passion 
for genealogical quests, are no less an- 
eestor worshipers; our ‘‘worship’’ has 
merely assumed a different form. 
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The following simple story 
trate this point and is also i 
in teaching that East and Ws 
little good-will and thoughtfu 
able to understand each ot 


American sailor and a Chine 


met at a cemetery near Shang 
{} 


sallor carried a wreath of flowers 


{ 


to place it on the grave of a 


who had perished in a typhoon 


China Sea. The Chinese boy 


¢ 


bow! of rice with a pair of ¢!] 
laid across it. The two engag: 


confabulation, and the sailor 
laughingly, ‘‘John, what is the 


of taking a bowl of rice to a ce! 
And John replied, ‘‘I am going 

this bowl of rice on the grave of 1 
cestors as an offering to them.’’ 
work!’’ retorted the American, ‘ 


you really believe that your 
will descend from heaven to 


rice?’’ And John came back 


repartee, ‘‘Sure, if your ancestor 


come down to smell your flow 
may come down as well to eat 1 









nst \ 


} 
e 
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: 
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wit! 
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By Professor S. J. HOLMES 


ANY one who has had mut h contac 


the active partisans of the birth 
trol movement can not fail to be im- 
ssed with their intelligence, moral 
and sincere coneern for the wel- 


of humanity. The movement is 


ympioned by teachers, writers, social 
rKers, ministers, even bishops and 


1 deans—all sorts of aggressively 


l people who are firmly convineed 
it birth control will afford a potent 
dy for many of our worst social and 
One feels almost guilty in 


saying anything caleulated to dampen 


-— 
onomie ills. 


ardor of these zealous humanitarians 
but. being possessed ot a scientific eon 
science, I ean not refrain from making 
- 


fleet ol 


me comments on a possible ef 


birth control which, obvious though the 
possibility is, has seldom received ade- 
quate consideration. If a remedy re 
lieves the patient only to kill him off 
later unless it is wisely employed, we 
should obviously pay some heed to the 
avoidance of its dangers. 

That the practice of birth control 
would confer an inestimable boon upon 
many ailing and overburdened mothers 
admits of no doubt. That it would bring 
the means of securing a higher standard 
of welfare to the peoples of such grossly 
overpopulated countries as China, India 
and Japan is equally obvious. On the 
other hand, birth control is largely re 
sponsible for the very low birth rate of 
the more intelligent and educated classes 
of both Europe and America. 
countries at least, the people whose posi- 
tion or achievements indicate that they 


In several 


possess a superior inheritance of brains 
are not producing a sufficient number of 
children to their 
Whatever its benefits may have been, 


perpetuate stock. 


birth control must bear the responsi 
bility for the evils of the differential 


OF CA I 4 
birt] I WI I 
ful laa tations « 

Phat ; 
breed out Ss pl ns S 
tempol! \ I 
bv eT 1? [ ’ 

_ ] 
iowel nereditary ( S 
favorite arguments 
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birth control is that 
birth rate among 


heredity atiorads the 1 


of eugeniec reform | 


doubt that the qi 
be improved if 


dueed by the masses ( 


who are now Most given 


fecundity 
thing in the content 
tion of the birth raté 


automatically bring ab 


multiplication of better 


dividuals 


In bringing the propa 


beings under’ volunt 
should be alive to 

as the 
Few people realize the 


bilities both for good a1 


1] 4 
possibile benefi 


this change involves. The 


birth rate, which is t 


due to birth control, hi: 


fraught with tremend 


to the population crowt! 


and America. At tin 


countries, the death rate 


rapidly than the birth 
net rate of population 
fallen off. but this cond 
typical. 


not fall indefinitely, while 


Obv iously the 


ean. The death rate w 


slowly as people come 


maximum natural span of 


+ 


increase have for some time been grow 


ing slower. Year aft 


i 


+ 
( 


) 


_ 
" 


approac! 


Rate s of 


ife 


f 


ar 


; 
) 
} 
(} ( 
l 
r 
i 
( 
ye 
y ] 
| i 
1? S 
l 
hal 
Ha 
+} 
y 
a) 
naowe 
| 
ers 
1 
} J >} 
? 1] 
iS 
| 
ne 
r 
ro 
are 
} 
it’ 
CoO} st] 


raien 
eq t} 
vth | 
is far 
sh wai 
e bir 


the 


‘ 


WILL BIRTH CONTROL LEAD TO EXTINCTION? 
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statistics of most civilized countries 


record a lower birth rate than ever be- 


fore. Since the great war the decline 
has continued at an accelerated pace. 
Will the birth rate continue to fall? 


There seems to be every indication that 
it will. In faet, 
Europe are threatened with an actual 


several countries of 
loss of numbers in the not distant future. 
For time 
a nearly 


some France has maintained 
population only 
through the immigration of relatively 


prolific aliens from beyond her borders. 


stationary 


The latest report from Germany (1928) 
gives a birth rate of only 18.6 per 1,000, 
a figure lower than the birth rate which 
has long prevailed in France. 

One circumstance which has prevented 
us from realizing how nearly inadequate 
are the birth rates prevailing in many 
countries is that the age composition of 
the inhabitants is especially favorable 
for a high birthsrate and a low death 


rate. Where the birth rate has been 
falling the proportion of children is 
relatively low and the proportion of 


people in the reproductive period of life 
is apt to be large. A small number of 
infants and very young children in a 
population tends also to reduce the gen- 
eral death rate. A population which in- 
cludes a high percentage of people of 
adolescent and middle may 
many more births than deaths, while at 
the same time the reproductive rate is 
not high enough to secure its continued 
propagation. In time a population tends 
to outgrow the anomalies of its age com- 
position. births outnumber 
deaths it does not follow that a popula- 
tion will go on increasing. 

This fact, which has generally been 
overlooked even by specialists in vital 
statistics, has been brought out very 
clearly in a recent book by Kuezynski 
on ‘‘The Balance of Births and Deaths.’’ 
Kuezynski studied the stabilized 
rates of the countries of 


show 


age 


Because 


has 
increase of 


Northern and Western Europe and finds 
that, were it 


not for their peculiarly 
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favorable age composition, the 
these 
actually diminishing in number 

the birth and death rates prevailins 
1922 to 1925 in France 1000 

would produce only 937 women 
would live long enough to replac 

Measured in the the 

ductive rate of 1927 
about 910. 
had a reproductive rate of only § 
which will be good news to the Fr 
The stabilized 
in the birth area ol 
United States was estimated by D 


of most of countries wou 


same way 
England in 


In the same year Ger 


rate of natural in 


registration 


and Lotka to have been only abou 
per 1,000 in 1920, and a more r 
study by the same writers has show 
by 1928 it had fallen as low as 1.7 
1,000. Even with no further chang: 
the fertility or mortality of different 
the the U: 
States would gradually settle down 
nearly stationary condition. 
striking 
students of vital statistics indicate 
in the near future at least, the sp 
of overpopulation 
Some of the 
Europe might well spare a few mill 
of their inhabitants and be all the bett 
Were it possible to do 
it would be desirable to keep the pop 
tion of every country at that level wh 
is most conducive to the welfare of t 
people as a whole. 
altogether too many people 


groups population of 


These revelations of r¢ 


need not alarm 


overcrowded countries 


for the loss. 


Some countries ha 
th 
own good, and others perhaps have 
few. That the decline of the birth rat 
will be halted somewhere near the pop 
lation optimum ean not be assumed. ‘T' 
what lengths the reduction of the birt 
rate may go until, if ever, it comes to 
natural stopping place we have at pres 
ent no means of knowing. It is true tha 
populations in the past have been sub 
ject to a sort of automatic self-regul: 
tion of numbers. Among human beings 
as among the lower animals, the repro 
ductive instinets could always be relied 


for 
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to furnish a birth supply more 
noe than adequate to perpetuate the species 
- Ai However the ranks of humanity might 
'S decimated through war. pestilence or 
fecundity 


M mine, human has always 


n roven sufficient to make good the losses 
Population has been compared with an 

stie spring ever ready to expand upon 
of But 


is self-regulation of numbers 


4 the release whether 


pressure 
would 
ur in a people among whom procrea 
re m had come to be an entirely free will 
fering to posterity is open to some 
loubt 

ul Let us imagine a country whose people 
ut ave all become acquainted with easy 
ind the 


birth supply. Let us suppose that the 


effective methods of checking 
high standards of living in this country 


immi 


re insured by the restriction of 
vration. How 

stances, would the population in such a 
tend to Are there 
ounteracting forces powerful enough at 


far, under the cireum 


country decrease ? 


in num 

be ad- 
mitted that compensating factors exist, 
but that 
they will be able to Stay the continued 


ny point to change a decrease 


bers into an increase? It 


may 


have we sufficient assurance 





decrease in numbers? Can we rely upon 


{ 4] 
he 


desire for children either for their 
own sake or as an economic asset later in 
life, eonsiderations of race welfare, or 
any other motive as affording incentives 
the file 
human beings to undergo the sacrifices 
required for 
Here is the true riddle of the sphinx, 


for the fate of the race depends upon its 


which will cause rank and of 


perpetuating the race? 


proper answer. 

If the sexual propensities can be easily 
dissociated at will from their connection 
with reproduction the chief factor which 
causes population to increase after it has 
sustained a loss will no longer be opera- 
tive. The danger of birth control is that 
it strikes at the root of Nature’s method 
of regulating numbers. Possibly other 
factors which induce people to 
children may still suffice, but if one can 


have 
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believe it in the light of 1 nt develop 
ments he must indeed b n optimist 
rhe parental Instinets many peop 
are as well satisfied b » el 
dren as by half a doze: ‘here are not 
a few married couples who p1 t 
have none. It may be very desirab 
have children born only wher 
wanted, but one can not p wonadse 
what under these conditions might hay 
pen to the human species The hab 
of counting the cost will doubtless eg 
as there comes to be an increased rea 
tion that, in our modern life, rearin 
children involves many sacrifices for 


people of moderate Incomes 









pinch of poverty is more acutely 
people will be only too willing to avoi 
these sacrifices in the effort to maintal 
a decent standard of living 

One may be reasonably sure that 
birth rate will continue to i 
knowledge of preventive methods b 
comes more widely diffused among the 
lower social classes. In Europe there 


in this dire¢ 


ePment 


has been a strong mov 


tion since the great war. In several dis 


of 


of Germany this extension has proceede 


tricts Stockholm and in some pa! 


so far as practically to obliterate the 
differences in fecundity between tl 
upper and the lower social strata 


methods i 


futile te 
adverse legisl: 
ne 


of the population, especially in rura 


Knowledge of contracept 
to 
to 


In most countries t 


bound increase, and it is 


cheek it by 


attempt 
tion. rank and fil 
districts, are still in an unsophistiea e¢ 
stage. Any one who reads the harrow 
ing letters in such books as Mrs. Sanger’ 
‘*Motherhood in Bondage’’ Mrs 
Stopes’ ‘‘ The First Hundred Thousand 
realize the extent of popular igno 


and t 


or 


will 
rance on this subject, 


with which knowledge is sought Ay 
interesting picture of the situation 1 
portrayed in the Lynds’ book entitle 
‘*Middletown.’’ In discussing the att 


voluntary 


that ‘‘all of 


tudes toward 


authors state the 27 


4 


parenthood the 


women 
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of the business class who gave informa- 
tion on this point used or believed in 
the 
and took it for granted. 


use of some form of birth control, 
Of the 75 wives 
of workers from whom information was 
secured on this subject only 34 said that 
they used any means of birth control; 
of these 12 ‘‘eareful,’’ 2 
primitive practices, and only 20 used 
artificial means that might be considered 

Of the 34 
birth eontrol 15 
vaguely approved, 15 definitely disap- 


were used 


moderately scientific. not 


using any means of 
proved, 4 were ignorant of all econtracep- 
tives except such as their husbands were 
unwilling to use, and 9 were eager for 
some means of control but totally ignor- 
ant of any.’’ 

This picture is probably as typical of 
the ignorance and confusion among the 
working classes as Middletown is typical 
To judge from 
the number of babies in this town who 
were not wanted, at least before they 
arrived, a wider diffusion of contracep- 
tive knowledge would depress the general 
birth rate to a considerably lower level. 

Another factor to be reckoned with is 
improvements in technique. Most of 
the contraceptive methods now employed 
are by no means infallible and suffer 
from drawbacks which prevent their use 
by the poorer inhabitants of overcrowded 
quarters. There is a stratum of igno- 
rant and shiftless poor who apparently 
eare little whether babies come or not. 
On the other hand, there are countless 
overburdened mothers who would gladly 
employ any safe and effective means of 
contraception within their reach. Should 
experimentation result, as it promises 
to do, in the discovery of more effective 
methods adapted for employment under 
the most unfavorable conditions of life 
it might eventually lead to a marked re- 
duction in the fecundity of a large class 
which is now little affected by the birth 
control movement. 

It is a significant fact that those 
countries, in which the decline of the 


of a mid-western town. 
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birth rate has filtered down to 


letariat, not only have a very lov 


birth but owe 
surplus of births over deaths larg 
the 


inhabitants. 


eral rate, their p 


favorable age composition of 
For these 
tries an actual loss of population 
immediate benefit. T) 
from 
loss would naturally have the ef 


some of 


confer an 


nomie advantages resulting 


enticing immigrants from 


surrou 
areas. These countries may succ 
protecting their standards by the ex 
sion of immigrants, but the ability 
this implies the strength necess 
Thinly } 
the prot 
not be sufi 


enforce their restrictions. 
lated Australia without 
of Great Britain might 
to remain a white man’s country in 
of the teeming millions of Asia wl] 
seeking room for expansion. A 
country can succeed in keeping its t 
tory for its own people only throug! 
protective arm of other countries. [tf 
protectors should become afflicted by 
same weakness the position of all 
them becomes insecure. 

Without 
future, one may point out the possibi 
that the reduction of the birth rate 
the nations under Western 
may fall so low as to cause them to | 
their supremacy in world affairs and t 
be invaded by peoples from other part 
of the globe. The immediat 
danger to the nations of Northern ar 
Western Europe, however, lies not 
forcible invasion, but in a peaceful ir 
flux of immigrants who will be weleomed 
as laborers. In many of the norther 
and eastern parts of the United States 
the older American stock is dying out 
and is being replaced by immigrant 
peoples who were wanted for their cheap 
labor. The process of replacement may 
or may not be harmful depending upo1 
the inherent worth and civilization of 
the incoming stocks. The ancient Greeks 
and Romans drew in alien peoples, re- 
duced their own birth rate, and disap- 


presuming to forecast 


eivilizat 


more 
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red. The extent to wl ich birth col day We are St 
has been responsible for the extine misuse of birth contr is done a 
DI tion of the stocks which have built up mendous amount of 


reat : = in the past can only be ises to do much mo! | | 
surmised: The practice was certainly trol movement aros t t] 


. nrevaient enough in ancient times: but relieve t overburde1 i! t ~ 


) } 4 
the lack of adequate documents its the wa ear Y cla S j 
+ ? +) * . ‘ ] ] ] . 4 } 
ry aS a Cause OT extinction willl prob- motivated irgely by e hul 
' ‘ - 2 A ‘ | 
| y never be written As to its future aims of} ts early { =< 


ioning in world history we shall are worthy aims, but there is great 1 


tless have abundant information. for the spr l 
Ons of the vreatest pr ihlems facing the larger asp 
mankind is how to secure the problems created | 


ndeniable economic, humanitarian and _ tice of birth contr re far 1 





iwenie benefits of birth control and at ous than is comm r | 

same time escape from its very real will not be solved by 
dangers. In taking over the regulation laissez faire, nor bi 

the birth supply humanity has as the wickedness of cont t101 T 


med a very great responsibility. On may prove too n 
meets with little manifestation of cor and then Nature lad with us 
rn over this responsibility in the she does with species 1 
typical birth control propaganda of the themselves to changed conditions 
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AND SOCIAL REFORM 


By Professor KIMBALL YOUNG 


UNIVERSITY O 
SOCIAL SCIENCE AND THE DOCTRINE 


OF PROGRESS 


THE wish to improve or reform social 
conditions seems deeply ingrained in 
The theory of 
life to which we are exposed early and 
late of material and 
continuous moral improvement. The 
Christian religion with its doctrine of 
salvation, the modern applied natural 
science with its omnipresent effects upon 
our material culture, and the dogma of 
controlled social progress 
have profoundly affected us. It is al- 
most inevitable for people to ask, ‘‘ What 

> TF 
the teacher or writer merely answers, 
I not worse still, con- 
fesses no interest in reform, he is pretty 
sure to be put down, at least secretly, 
either as a knave or a fool. 

Social not unlike natural 
science in its efforts to attain objectivity. 
It essays to be as impersonal and ra- 


Anglo-American culture. 


is one progress 


consciously 


is to be done about our social ills?’ 


se 


do know,’’ or 


science is 


tional as possible in treating its data. 
It aims above all else to neglect none of 
the factors, although in 
nomena factors are 


social phe- 
overwhelm- 
Social psychology is in 
a peculiarly difficult position. It touches 
all the in its effort to 
throw light on the behavior mechanisms 
of people in the various dimensions of 
group life. It has close bearing on the 
special social sciences,—history, econom- 


these 
ingly complex. 


social seliences 


ies, polities, sociology and anthropology. 

Among the methods of science every 
one recognizes two levels of work: first, 
what may be called field description or 
observation, and secondly, experimenta- 
tion. Where the data can successfully 


be stripped of interfering concrete reali- 
ties, as in physics and chemistry, and to 
some extent in biology, laboratory ex- 
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perimentation, with its careful an 
fiable controls, may be carried or 
the social sciences, and we includ: 
of psychology here, the data are so 
plex that for the present we are 
pelled to use description and obs 
tion. So far as the historical dimens 
of the social data are concerned, w 
confined largely to qualitative des 
tions and the best possible use of 

In much of our 

however, considerable improvement 
technique has resulted from the app! 
tion of the statistics of probability 


ful observation. 


analyzing personal and group behav 
Actually the social sciences, includ 
social psychology, are in the early sta 
of the description and observation 
their data. As all science aims to ev 
tuate in called 

potheses and laws, so the social scien 
hope ultimately to arrive at some ¢ 
eralizations from their data. The 1 
ural sciences are far in advance of 


generalizations, 


social sciences in this respect althou 

recent developments have put a new ca 

to their generalizations thought 
more or less fixed and final.? One 
the principal handicaps in the soci: 
sciences has been their inability to fre 
themselves from what Comte called t! 


once 


( 


metaphysical stage of development. U; 
1Cf. K. Young, ‘‘ Measurement of Social a 
Personal Traits, ad Publicat ons of A merica 


Sociological Society, 1927, Vol. XXI, pp. 92 
105, (also found in Journal of Abnormal ar 
Social Psychology, 1928, Vol. xx, pp. 420-42 
for a discussion of the problems of histori 
and statistical treatment of certain socio-ps) 
chological data. See also W. I. and D. 
Thomas, ‘‘The Child in America,’’ 1929, chay 
xiii; C. O. Lundberg, ‘‘ Social Research,’’ 1929; 
S. A. Rice (editor) ‘‘Methods in Socia 
Science,’’ 1930; and 8S. A. Rice (editor) ‘‘St 
tistics in Social Studies,’’ 1930. 

2 Note the development in physics of theories 
of relativity and quanta. 
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R) the present, most, if not all, general) 


11 sciences, rest upon philosophical 


which have been made in most 


leductions and rationalizations of con- 


nporary cultures rather than upon 
scriptions and observation, to say 

dl thine of experimentation. 
Because of this lack of satisfactory 
roneralization, if no other, the cautious 
- social scientist refrains from offering ad 
on ‘‘What to do’’ about personal 
st nd social matters. He is more inter- 
IS sted in the development of techniques 
r description, observation and, if pos- 
; sible, experimentation, than he is in of- 
ring gratuitous and usually fallacious 
programs for the improvement of social 
t ife. At least he aims to be open-mind- 
1 diy cautious about any practical 
‘hanges made in the name of his science. 
Social science like natural science is 
li ware of the fact that sooner or later it 
t wes a debt to the society and its eul- 
ture which makes the scientific exami- 
ation of its data possible. Yet, due to 
i this inveterate craze to alter matters 
c overnight, some people are impatient 
with those who refuse to rush into the 
public forum with proposals to improve 

ur social living. 

To the writer, the very insistence on 
programs from anxious folks in our so 





is but a phenomenon to be ex- 
It is frequently 


clety 
amined and analyzed. 
forgotten that this urge to improve the 
world is a part of our culture and that 
it is only to be understood and handled 
as such. There are two aspects of this 
which should be discussed briefly. 
is the doctrine of progress and the other 


One 


is the doctrine of good and evil. 

Formerly many men thought that so 
Others im- 
agined it was advancing. The doctrine 
of progress itself has a cultural history. 
The notion of evolutionary stages in his- 
tory was current among certain early 
Greek thinkers. 
the idea of progress in St. Augustine’s 
Yet, it 


ciety was going down hill. 


There is something of 


philosophy of history. was in 





AND 





SOCIAL REFORM 290 








modern times, following upon the heeis 


of commercial expansio! and materia 


invention, that the doctrine of prog 


cot its firmest footing In the eight 
eenth and early nineteenth centuries the 
theory of progressive social evolution 
became deeply rooted in Western cu 
ture Even under the shadow t 


ondorecet expressed an a 


ruillotine C 


absorbing belief in progress 


The result of my work w ! to s w by 
reasoning and by facts that s 
set to the perfecting of the powers of n 
that human perfectibilit s in reality inde 
nite: that the progress t his perfectibilit 
henceforth independent f ! power that 
might wish to stop it, has no other limit than 
the duration of the g upon which nature 
has placed us. ... What i picture of tl 
human race, freed from its chains, rem 
from the empire of chance as from that of t 
enemies of its progress, lvancing witl 
firm and sure step on the pathw trut! 
virtue, and of happiness 


Similar notions persist down to the 


present. Any one vho IS eritical ot such 


ideas is dubbed a _ pessimist Witness 
our calling W. R. Inge the ‘‘gloomy 
dean.’”’ 

For the social psychologist it is in 


teresting to discover whether the idea of 
progress may actually come to influence 
the investigations and reforms made by 
men in Opti 
for the 


dent on economic and political 
} 


contemporary society 


mism future is quite as depen 


fores S as 
on any ideology, so that whether this 


idea can overcome possible inevitabl 


limitations to social change is 
doubt 


whole notion of 


open TO 
The principal difficulty with the 
progress is to find any 


objective criterion of progress In 
terms of increasing ¢ ymmplexity ot ma 
terial 


change. 


culture it is easy to measure 
Whether this shall be called 
matter Does 


‘*progress”’ is another 


progress refer to moral improvements 


to such vague and uncertain criteria as 


‘‘human happiness’’? Or does it con 
cern only material change’? And does 
Quoted in K. Young’s ‘‘Social Psychol 


$45. 


ogy,’’ 1930, p. 
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our material culture mean ‘‘progress’’ 
when we witness contemporary economic 
maladjustments between production and 
the distribution of wealth? To just 
what items in our lives does it apply? 
Is progress to be measured in terms of 
collective organization as Professor Ell- 
wood imagines and as the Russian com- 
munists attempt to put into effect, or in 
terms of increased individual liberty as 
Bertrand Russell proposes? Is a kind 


of hedonistic selection to be the basis of 


our progress, or a severe moral organi- 
society welded together for 


All such question- 


zation of 
some collective aim? 
ing throws us at once into the second 
aspect of this matter of reform, namely, 
the problem of good and evil. 

Born of ancient Persian or possibly 
older origin, the doctrine of two rival 
forces in the world, light and darkness, 
and evil, down to us, 
largely through Christian ideology. Man 
is seen as ever struggling with the evil 
forces about him. His salvation lies in 
reducing the evil in the world to a mini- 
mum or, better still, completely anni- 
hilating it by the domination of good. 
Anciently, and even to-day in many 
quarters, the whole struggle of good and 
evil is personified in terms of a per- 
sonal god and a personal devil, each 
aided by a host of angelic hosts, some 
good, the others bad. This demonology 
was rampant down to the age of science. 
It even now persists in the masses to an 
amazing degree. To-day, however, the 
followers of science conceive the prob- 
lem of good and evil, not in terms of 
personal devils or angels, but in terms 
of material, biological and social forces. 
The handicaps due to climatic change, 
the disasters of bacterial infection in 
man and domesticated animals, the 
effects of poverty, prostitution and war, 
—these are illustrations of the con- 
temporary evils. Over against them we 
put such good services as meteorological 
prediction, medical research eliminating 
malaria, typhoid, tuberculosis and other 


rood has come 
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diseases, and legislative reforms 
ing minimum hours « 
punishment for white slavery 
fixing of 
prevent war. 


wages, 


international agreen 
But the problem 
phrased in a contrast to dual 
work, one against the other. 

To secure the good and to p 
evil is considered progress. TT: 
the span of life, to eliminate diss 
abolish war—all these are e\ 
this advancement. It 
that there is an 
science, as formerly there 


follows 
anxious look 
was to! 
and magic, for some solution to 
maining social problems. T! 
social psychologist is asked for |} 
tribution to the question of ho 
prove the intelligence of the vot 
to allay prejudice, how to prevel 
bad eff 
propaganda, and how to impro 
quality of social leadership. Often t 
is a pressing demand for such pana 
before we have the slightest ob} 
knowledge of the matter in hand. 
Because of the 
social psychology has come into the fi 
it is imperative for its ultimate serv 
to humanity, not to demand of it 
formulae for making the world 
Only when it has accumulated a sufi 
ent body of facts may we begin to mal 
generalizations and lay out hypoth 
or attempt to frame tentative laws. T 
writer sees nothing immediately ahead 
which encourages him to 
this stage of the science will be reach 
for a long time. In the meantime, th 
description, observation and tentatiy 
analysis of conditions is about the best 
we can offer. Let him who wishes mak 
what he will of the situation. This 
raises the legitimate query as to the r 
lation of science to the technique of im 
provement or control. Some attention 
to this problem may make it clearer why 
the scientist is not necessarily himself 
concerned with offering measures of re- 
form. 


action, how to offset the 


recency with w 


ett 


believe tl 
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Sejence is concerned with objective, 
ersonal description, observation and 
rimentation. It is essentially ana- 

It is interested 
tain facts, in terms of its premises, 


m the total reality. 


in cutting out 


Science is neces- 
closed system within the con- 
and 
fundamental 


S * a 


s of its own premises con- 


ns Given certain 
and 
higher 
Eddington puts it 


methods, science can 
than these 
thus in the closing 


Time ad 


stanapt ints 


ver rise sources 


eS | } is book, S pac é, nd Gravi- 


ve found that where science has pr 
} } 


gressed the farthest, the mind has but rega i 
nature that which the mind has put int 
We have found a strange footprint 
shores of the unknown. We have devis« 
id theories, one after another, to account 
8 gil At last, w have succeeded in 
structing the creature that made the f 
And lo! it is our own.4 


Science is always to be considered 
from its own particular frame of refer- 
There a 


to recognize this 


ence. re many people who fail 
They expect science to 
answer questions it never intended to 
answer. Science is not concerned with 
WHY but only with HOW and WHAT. 
The WHY may be left to another branch 
of knowledge, religious philosophy. 
Although the premises of science may 
relate themselves to a particular meta- 
physies, the essential matter of science 
is to discover how and what the universe 
is and does. 

When it comes to the matter of put- 
ting science to work, we enter the dimen- 
sion of techniques. In a way, 
over to art, for technology and art are 
closely related. Art, properly speaking, 
is frequently a form of fantasy engineer- 
our world into 
Technology 


we god 


ing or an extension of 
the realms of imagination. 


4A. 8. Eddington, ‘‘Space, Time and Gravi- 
tation,’’ 1920, p. 218. Cf. F. Znaniecki, ‘‘Cul 
tural Reality,’’ 1919, for a profound analysis 
of the whole problem of 
social science, in relation to the culture out of 
which it springs. 


science, especially 
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and art both use the principles and ma 


terials of science. The bridge builder 


draws from 


physics, 


He also IY i i We occa 


+} natie 
mathematics, 


sion to employ the principles of psychol 
ogy in handling his men and t mat 
of economies in esti ng costs of p 
du t10n. lr} us, th el ] r derives ! 
principles and mat s from val : 
fields and weaves them t er int 
formulae for practical us¢ It is n 
different with the s engineer, t st 
a somewhat outworn ter He mi 
draw his principles 1 materials fro. 
biochemistry rom p Ss nee 
nomics, sociology and ps ( nd 
Ve ping a I uit! prog I n I S 
ing project, o1 S t care 
neurotic children A f these spec) 
fields contribute somet ng trom 
sciences, which wet ley ped 1 t 
speci reference to this or that part 
lar social invent r dey Out 
this matrix, the s neer Ol 
creates his new plan or pt t 

Art, then, in t sense of social t 
nology, is not altogether unlike art 


the narrow sense of the ‘‘fine arts’’ 
literature, scu 
Art is fundamentally synthetic and 
creative 


which is analytical 


IS, In a Way, more akin to certain aspects 
of philosophy than it is to science 

The significant thing to recall is that 
social engineering or applied social 
science is a creation from elements of 


science and common sense, in referencé 


to particular situations In contrast 
science proper must rest upon analysis 
[It has in its method no reference to the 
TI e following 


practical application. 


ati fy. y rT ; ‘ 
quotation from W. I. Thomas is in poi 
The examples of pl s Dn r 
teria t hr jue sl ild |} y shown |] ny 
Ur ss or ¢ rs r ler s 
es > f the } a a ‘ . 
I I > 
principles, when ¢ scier stretches } j 
e laborat nd rises ut f man’s r 
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that 
quite free from any 
can become practically useful in its applica 


only a scientific investigation, which is 


dependence on practice, 


tions. Of course, this does not mean that the 
scientists should not select for investigation 
problems whose solution has actual practical 


importance; the sociologist may study crime or 
war as a chemist studies dye-stuffs. But from 
the method of the study itself all practical 
considerations must be excluded if we want the 
results to be valid.6 


One factor remains to be considered in 
discussing the relation of social science 


to social reform. In the field of social 


change, social ethics always intrudes 


itself. In fact, social values, with which 
ethics is concerned, are a part of the 
data of social science. Certainly the 


value factor in behavior must be consid- 


ered in social psychology. It is one 
thing to consider social value the 
object of study in analyzing a behavior 
situation and quite another matter to 


consider social values themselves, in re- 


as 


lation to consciously planned social re- 
forms. In dealing with those phases of 
conduct of the person which touch the 
mores especially, it is necessary to con- 
sider value meanings. Yet we must not 
confuse the efforts made by willing social 
scientists to offer their own interpreta- 
tions and values as to what to do, with 
the more objective treatment of values 
as merely a part of social data. A good 
deal of earlier social science and social 
psychology often confused ethics and 
science. By this we have merely de- 
layed the more necessary fundamental 
description and observation of our data 
and the gradual: formulation of hypoth- 
eses or tentative laws, without reference 
to this or that particular social program. 

When the matter of social ethics is 
introduced, one 


is confronted at once 
with the ancient query: What is the 
Good? What values are Right? What- 


ever is good or right is to be considered 
relative to the whole culture at the time. 


6W. I. Thomas and F. Znaniecki, ‘‘ The 


Polish Peasant in Europe and America’’ (2nd 
edition), 1927, Vol, i, p. 7. 
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Too frequently social scientists | 
cussed institutions and social pr 
from the angle of their own mor 
with the result that they have ma 
fallacious judgments and cone 
regard t 
So far 


i< 


about these matters in 
own and other cultures. 
own good and right are concerned 
cially in the matter of future char 
is the business of the social engine: 
the community to bear in mind 
relativity of values. It is doubtfy 
new good or right can cut across | 
cal values. Thus, change, however 
it, relates to his 
Even the changes in 
lution and in rapidly moving times 
the present, when industrial an 
mercial have 
upon the face of social reality, ca 
escape the influences of the 


may conceive 


antecedents. 


inventions so. wri 


past i 
social psychologist, then, utters at | 
a caution to the social engineer. 1 
latter must not forget in formulating 
projects and his values that these, t 
effective, must have some vital and 
damental with the soc 
cultural past out of which they ari 
Many a good reform has blossomed | 
to die in the withering sun 
realism. It was knowledge of this 
that led State Senator Plunkett, of N 
York, to utter his famous remark: ‘‘R 
formers are Morning Glories.’’ Unles 
reforms have within them the germs o! 
growth in relation to what is alread: 
around them, they will never succeed 
Social engineering, like all good art, 
only possible in reference to the pe! 
sonal-social and cultural matrix out 
which it arises. 


connection 


of Ta) 


SocraL PsycHOLOGY AND SocrIaAL 
BEHAVIOR 


Social psychology, as a scientific dis 
cipline, is in its earliest stages of devel 
opment. It deals fundamentally wit! 
the personality in its social-cultural set 
ting, that is, with the personality as it 














PSYCHOLOGY 


SOCTAL 


fected by other persons and as it, in 


affects them. Moreover, these 
r.effects must take into account two 
spects: environment and organism. It 
« clear that it is through other per- 


nalities and their works that the per- 
These influences, at 


is developed.’ 
ist for descriptive and observational 


irposes, may be divided into two major 


vories. One of these, for want of a 


tter term, we eall personal-social in- 
duence, defining this to mean the person- 


person relationship which was not 
standardized or conventionalized into 
iitural patterns. These are the influ- 


ences that develop around physical dif 

reneces in size of persons, strong and 
weak, old and young, adult and infant. 
They develop out of dispositional dif- 
ferences, dependent upon divergences in 
The 


set of influences are those which grow 


ntelligenee and emotions. second 
ut of cultural norms: the folkways and 
the customs, traditions, conven- 
tions of the social groups to which we 
Some of these relate to narrow 


mores 


belong. 
groups, like family standards of wealth, 
others to the community, as in dress, 
and still others to 
groups, 


manners, or morals: 


secondary or special interest 


such as trade unions, employers’ asso- 
ciations, religious sects, political parties, 
criminalistic gangs, and so on.* 

In actual living, these two influences 
are constantly intermixing with each 
other, but for purposes of study it seems 
well to distinguish between them. Out 
of personal-social influences of person 
on cultural norms are 
stantly being fashioned. The matter is 
nicely illustrated in fashion and in pub- 
lie opinion, especially in this day of 
is also true in the de- 


persons, con- 


propaganda. It 


7 This is not to gainsay that consideration 
of other aspects of environment, physical and 


biological, is necessary to a full treatment of 


the social-cultural process. 

8See my ‘‘Social Psychology: An Analysis 
of Social Behavior,’’ 1930, for a treatment of 
the difference between personal-social and cul 
tural conditioning. 








AND SOCIAL REFORM yA 
velopment of the mora codes some 
person or small group of persons may 
experience a crisis When t ey solve it 


in some particular way they may set ou 


consciously or unconsciously to project 
their solution, that is, their definition of 
the crisis or situation, upon the large 
group or groups to which they belon: 


be it neighborhood, commu 
union, 
In this matter, 
older 


and 


ehureh tion or 


organiza 
again, the power ol th 


and folkwavs may modify 


mores 
divert the direction of the new 


J 
Beeause Ol 


habits, the 


solution dominance of 


these cultural modern social 


encounter ditmeuities in 


reformer may 


attempting to project, suecessfully, his 
pet theories and programs upon his 
group. Acecretions to the mores are 


Nevertheless they do arise out 
in the first 


eradual 


of personal-social experience 


case, modified always by past cultural 
norms. 
The third factor to be taken into ae 


count in social psychology is the organ 


ism itself. First, we must consider it 
in its individual or psycho-biological 
dimensions, and then in the sense of a 
developing, changing person. On the 


side of the psycho-biological individual, 
we must examine his physical, intellec 


tual and emotional make-up in terms of 


behavior mechanism and variability in 
structure. As the organism is thrown 
into the social milieu at birth, th 
psycho-biological mechanisms are di 


rected toward this environment from 


the beginning of life. The earliest en 
child is eolored by 


the inter 


vironment of the 
social influences. It is out of 
play of organism and environment, per 
sonal-social and cultural largely, that the 
What the per 


son becomes depends largely upon the 


personality is developed. 


group contacts and their effects upon his 
organic nature. 
The 


mines, in 


nature of deter 
the per 
environment 


organic man 
part at least, 
sonal-social and cultural 


itself. When we observe the person in 


whole 
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operation in relation to other personali- 
ties, we see that emotions and feelings 
as well as intellect must be taken into 
account. The former furnish the basic 
drives or motives to conduct. The latter 
is largely given over, apparently, to 
rationalizations and adjust- 
ments on the one hand, and to furnish- 
ing the internal or subjective counter- 
part to our personal-social and cultural 
environment on the other. That is, the 
imagery, the ideas and attitudes within 
the organism reflect very largely one’s 
conditioning to personal-social and cul- 
tural factors in one’s experience. In 
this manner they pre-determine to a 
large degree how one will respond to 
future and cultural 
stimuli. In other words, the social psy- 
chologist examines not only the mecha- 
nisms of conditioning and integration 
of responses, but that content of ideas 
and attitudes which have been acecumu- 
lated from experience. This content is 


conscious 


personal-social 


what Thomas refers to as values and 
what Znaniecki and Faris term social 


objects. Biologically, the seat of this 
content seems to be largely the cerebral 
cortex, for it is through this section of 
the central nervous system that learning 
takes place. With all these effects, left 
over from conditioning, go profound 
emotional and feeling accompaniments. 
And the biological roots of the emotions 
and feelings lie in the autonomic-glan- 
dular system which is the result of in- 
heritance and maturation. 
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If present-day social psych: 
largely irrati 
emotional, rather than as coolly 
and intellectual, it 
dence seems overwhelmingly t 
that behavior is motivated by d 
potent emotional-feeling trends. 
them the personal-social and cult 
fluences work their way. The ; 
thing is not that man is not the 1 
ealmly intelligent person in hi 
contacts that he was once pictur 
that and cultural 

after all, can so profoundly alt 
direction which the prepotent tend 
take. 

The writer is of the opinion t 
recognition of this fact 
giving a more satisfactory dir 
reform or 
groups wish to undertake 
interests of and 
The writer does not believe that 


poses man as 


is because 


social eond T 


will go 


any social change 
may 
society individ 
ress, whatever it be, lies in the dit 

of crushing out the emotions and 

ings and substituting the reign of 
intellect. It consists in directing, by 
best knowledge we have, the en 

and the feelings into those cham 
which the social ethics of the time, t] 
selves based on a recognition of 

place of emotions and feelings, di 

Science alone can not save us, unless 
couple with it an art and philosop 
which will recognize the power of en 
tions and feelings in the motivations 
human conduct. 
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SYSTEM 


PRESENTED OVER THE COLUMBIA BROADC 


THE UNITY OF LIFE 


DIRECTOR, ZOOLO AL LABORATORY 
Tue astronomer finds in the heavens 
mu titude of celestial bodies, wh eh ne 
issifies as stars, planets, satellites, 
hulae. comets, meteors, asteroids, ete. 
He traces the birth, maturity and senes- 
of universes and, by spectroscopic 
ilysis, discovers that all these varied 
ay nly bodies contain the same chem- 
elements. Our own earth, once 
itht to be the center of the Universe, 
s its place as a minor unit of one 
galaxy. System, law and order prevail 


an underlying unity pervades the 
apparent diversity. 
Because of the ability of t 


scientist to predict the coming of future 


he physical 


events, his opinions are accepted with 
little question, even when they come into 
conflict with our most cherished beliefs, 
but quite the opposite is the case when 
the biologist speaks upon the nature and 
relations of living things. Here we often 
hearken back to medieval times. State 
laws are enacted practically forbidding 
people even to think upon 
matters under penalty of imprisonment. 
People who admit their incompetence to 
pass upon astronomical questions will 
bio- 


biological 


categorically deny the validity of 
logical theories which have the support 


f The reason for this, of 


of all scientists. 
course, lies near at hand—every person 
is in himself a living being and, there- 
fore, considers himself prepared to pass 
judgment upon matters relating to his 
class. Unfortunately, he overlooks the 
fact that in addition to this general 
qualification, the biologist has 
years of special study to the problem 
and therefore, if there is any virtue in 


civen 


By Dr. C. E. McCLUNG 


Li UE 


STING 





mental application, sh n ) 
ter qualified to think ana 1dg Ss 
a difficult matter 

The problem of | ngs 
related may be stated i 3 gi 
terms very simp Tl re] 
dwelling upon t earth soi ~ 
different kinds or sp $0 s A 
study of geological h y SHOWS 1 t 
in past ages } more 1 ns 
kinds existed and ¢ ( 
question at issue is se man 
forms related to « other, or did « 
originate independently es 
only alternatives. I do not wish t 
the question on this occasion, but m 5 
to present some of ft evide! upon 
which a reasonable decisi must 
based 

The facts usually taken into consider 
ation are those relating to structure, be 
cause they are tl ones which most 
clearly and easily distinguish one kind 
of animal from another Amid thesé 
admitted diversities. rat rrees of resen 
blanee are sought and used as measures 
of relationship. Logically this seems to 
be little justified as a primary approach 
to the problem. If it is believed that all 
animals are related to each other, ther 
search should be made for qualities con 
mon to the entire group. If many mil 
lions of kinds of animals are alike in a 
series of essential characters, then ft 
assumption that they ros 1] ? 
dently becomes mathem l rob 
able. 

What are the admitted resemblances 
between animals? First, there is tl 
limited range of md ns 
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which they require for existence. So far 
as the can 
earth is the only celestial body which 


presents these conditions fully. Sun- 


astronomer discover, our 


light, water, oxygen, a limited amount 
narrow 
temperature variation, and many other 
circumstances must be present in their 
entirety for life of any kind to exist. 
Since it is obvious that an animal is es- 


of carbon dioxide, a range of 


sentially a reaction mechanism, the cir 
cumstance that all animals react to a 
common and unique set of physical con- 
ditions argues strongly for their com- 
mon origin. 

The second point of 
that they are composed of the same kind 
of substance. This common building ma- 
terial is called protoplasm, or primitive 
It is of a watery, glue-like 


resemblance is 


substance. 
nature, and has many of the properties 
characteristic of the class of compounds 
called by chemists ‘‘colloids.’’ What- 
ever activities animals manifest they are 
the ones inherent in the basic substances 
of which they are composed. In some 
peculiar way this has become, as it were, 
a time reservoir. Only after repeated 
and accumulated experiences do modifi- 
cations become impressed upon proto- 
plasm. There are, therefore, as many 
kinds of protoplasm as there are of ani- 
mals, each of which has incorporated 
into itself the results of its past experi- 
ences. In some way this process acce]- 
erates with time, so that development 
and change are cumulative. 

In the third place, we note that not 
only are all animals composed of the 
same kind of substance, but they have it 
organized into the same sort of strue- 
tural units. It is just as if all houses 
should be baked clay 
which had into units, or 
bricks, of different and shapes. 
Only in very recent times have 
known these living building blocks, be- 
cause they are very minute and require 
the highest magnification of the micro- 
scope for their study. The discovery 


constructed of 
been formed 
sizes 


we 
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that the unit of structure and 
in both plants and animals is 
called cell is perhaps the most im 
in all biology. understand 
how living things are formed 
they act depends upon our know! 
the nature and behavior of these . 
units. It well 
problems of modern biology ar: 
problems. Practically this mea: 
whatever we discover about any o1 
som 


Our 


has been said t] 


has meaning for all cells. 


most fundamental facts relating 
nature of vital processes in ma 
come, for instance, from the st 


cells in insects and even in plants 
Finally, we observe that no 
how varied in size and form anima 
they perform just a few striking a: 
usual acts necessary for their ex 
in other words, they relate thems 
in limited and specific ways to 
common environment. There are 
fold perf: 
with which these acts are performe 
pendent upon the structural mecha 
employed in each case, but, whether 


degrees of speed and 


or low, all animals are alike in the th 
they do. What are these unique 
functions ? 

First, since animals are absolutely 
pendent upon their environment, ft 
must be able to sense this so that t 
may adjust themselves to favorable 
to unfavorable conditions, 7.¢., they n 
have the power of perception. T! 
must be able to distinguish between lig 
and darkness, heat and cold, food a 
poison, friend and foe, and so on. 1 
is due to a 
known as irritability. 

To take advantage of perceptual 
actions, animals must be able to mo\ 
This faculty is highly developed in a: 
mals and depends upon a quality of p1 
called contractility. Certai 

modified in a characterist 


property of protop! 


toplasm 


cells are 


manner so as to make possible a larg 
degree of contractility. 
mals these are called 


In higher an 
muscle cells, an 
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much the same whether found 


re 
iit 


‘nsects or in man. 

produce movement or any change, 
rgy is required. In animals this is 
secured by burning up their substance 
Such losses are made up by taking for 
on materials and transforming them 
er into the nature of those destroyed. 
Che body of an animal is like a chemical 
iboratory where there goes on a con 
stant series of destructive and construc 


ve These chemical changes 


me under the designation of metabo 
eellular 


processes. 


lism and, again, are common 
nrocesses in all animals. 
But the striking 


nique characteristic of living things is 


most and entirely 


their ability to reproduce themselves. 
Given the necessary physical conditions 
and protoplasm, as such, is immortal, 
but its various embodiments are con- 
stantly wearing out and dying off. To 
secure the perpetuity of their kind, ani- 
mals accordingly reproduce themselves, 
ind so there is # constant succession of 
individuals of any given variety, some 
of which forms go back for millions of 


years. Here again, we deal with a cellu 
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lar process, for each animal at one tin 
in its existence is a single cell and b 
comes a body of billions or trillions o 


the 


through 


reproduction of 


true that 


cells 
original one. It is probably 


in turn, all the parts of the cell repro 


duce themselves down to the chemieca 
units which compose them 
What has been asserted of animals 

essentially true of plants also. Ow 
knowledge of living things, inecludins 
man, enables us, therefore, to state th 
following facts: (1) they are made up 
of one kind of substance. protoplasm 
2) this common material is organized 


iit structure, the 


into a single type of u 


eell; (3 


for the performance of a 


these cells are differentiated 


series 


common 


for the 


of functions and (4 perform 


limited series 
of physical conditions, unique in thei 
When viewed 
the 


in animals 


ance of these acts, a very 
combination, is required 

from the 
manifold diversities of form 


functional standpoint, 


are, therefore, only adaptations to s 
eure various degrees in expression of 


common and essential series of vital 


processes. 


ANIMAL GRAFTING 


By Professor H. H. COLLINS 


PROFESSOR OF ZOOLOGY, 


WE are inclined to think of that rarely 
gifted and many-sided American, Ben- 
jamin Franklin, as a man of a very prac- 
tical turn of mind. We remember him 
not only for his achievements as a states- 
man, but also as the author of ‘‘ Poor 
Richard’s Almanac.’’ Less well known 
is the fact that he was one of our pion- 
eers in the field of science, and that, in 


the course of his investigations, he some- 
times performed experiments such as his 
flying a kite in a thunderstorm, in which 
the Poor Richard type of mind might 
well fail to see any rhyme or 


reason. 


UNIVERSITY OF PITTSBURGH 


Electricity, in which Franklin was 
greatly interested, after being, as skep 
tically minded persons were wont to say 
nothing but a college professor’s toy for 
finally came to 


and th: 


a century and more, 
revolutionize human daily life, 
end is not yet. 

Many of the experiments of 
well be compared to 


modern 
biologists might 
Franklin’s kite-flying venture 
in the realm of electricity a study of th 


Just as 


behavior of this mysterious force under 
every conceivable set of conditions ulti 


mately led to the discovery of means o 
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harnessing it for the service of mankind, 
the study of matter under 
all conceivable experimental conditions 
may be expected to lead to a knowledge 
of life with possibilities of its control in 
ways undreamed of today. 

The very important place which plant 
grafting holds in agriculture is a matter 


SO 


living 


of common knowledge. Less well known, 
however, are the results obtained in the 
grafting of animal tissues. As in plants, 
pieces of two different individuals may 
be joined in permanent union. 

In animal grafting the individual re- 
ceiving the graft is known as the host: 
the one from which the graft is taken is 
the Grafts take most readily 
when the host and donor are one and the 
same animal. 


donor. 


Grafts between different 
species or still more distantly related 
animals are difficult, if not impossible, to 
make, due to blood incompatibility. 

Transplantations are easier on 
bryos than on adults. 


em- 
Before the brain 
and blood cireulatory system are de- 
veloped the head regions of frog 
embryos be successfully inter- 
changed, but this would be impossible 
in adults. Heads may be interchanged 
in adult insects. 


two 
may 


This is possible because 
in insects, the body structure is such that 
removal of the head does not seriously 
interfere with breathing and circulation. 
Certain worms may be cut in two and 
the body of a second worm of the same 
kind inserted thus making an abnormally 
long worm. In certain instances, two 
animals may be joined together side by 


side, Siamese twin fashion. This has 
been done with rats, birds, frogs, and 
newts. This type of operation is actually 


a blood transfusion experiment 


large scale. 


on a 
Animals of opposite sexes 
have been united in this manner in order 
to study the effect of the secretions of 
the ovary and testis upon the develop- 
ment of the so-called secondary sexual 
characters. 

Among various scientific problems at- 
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tacked by the method of tissy 
plantation, one of the most imp 
that of the influence of the host 


graft. One of the classic experi: 
this field performed some years 
the transplantation of the ova 
black guinea-pig into a white a 
whose ovaries had been remoy 
offspring of this white female mat 
a white male were black. Nor 

offspring are white when bot! 

white. In 
uninfluenced by 


l 


the gy 
the host. Exp 
of this sort should however be 


2° 
nis Case 


are 


through a longer period of tims 
to determine whether or not som: 
might eventually become evident 
Parts of the body of an anima 
species have been grafted on 
vidual of 
termine whether the specific cl 
of the graft can be changed by 


another race or 


speci he 


fluence of the host. It has beer 
that the rate of heart-beat dif 
embryos of certain species of 
ians. When the heart is transp! 


t 
from one species to another, it maint 


its own characteristic heart-beat S 
cific differences in rate of growt 
in size of body parts have also beer 


served. These differences may pe! 
for a time following transplantatio. 
in general, are gradually brought wm 
control of the host’s growth regula 
mechanism. 

Not only does the host, in vary 
degree, exert an influence upon the gr 
but the graft may affect the host. T 
most striking effects of this sort are | 
duced by the secretions or hormo 
thrown off by certain types of grafts int 
the blood stream of the host. A er 
taken from a hormone secreting org 
may produce profound changes in ft 
host. Animals engrafted 


with ovari 


or testes, for example, assume more 

less distinctly the characters of the s 
of the animal from which they receiv: 
the graft. 
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0 of the profoundest 


confront students of life 
that 


al development of a highly 


is manifestations is 


coln- 
adult body with its many kinds of 
y dissimilar and highly specialized 
s of cells, tissues, and organs from 
relatively simple fertilized egg cell 
fertilization, the egg cell 


identical in 


atter 
les into two eells, 
These divide and the process 
the daughter cells grad 


Soon 
ap 
pearance. 
continues, but 
ually become more and more unlike until 
finally the muscle, bone, nerve, gland, 
ind cells of many other types appear. 
Some interesting discoveries have been 
made in studying this problem of the 
development of embryos by the trans- 
plantation of tissues from one embryo to 


another, or from one part to another of 


the same embryo. It has been found 
that certain groups of cells may for a 
control the development of other 
The lens of the eye de- 


small area 


time 
eroups of cells. 
velops in the embryo from the 
of skin beneath which the rest of the eye 
comes to he after out as a 
stalked structure from In 
certain amphibians, the cells in this so- 


crowing 
the brain. 
called optie eup force the overlying skin 
If this patch of 


embryonic skin cells is excised and trans- 


cells to form the lens. 


planted to any part of the body it be- 
comes a part of the normal skin of the 
adult animal. If skin from any other 
part of the body of the embryo is placed 
as a graft on the side of the head above 
the optic cup, it will differentiate to form 
the eye lens. However, if the lens area 
has started to develop as lens, it will 
grow into lens although transplanted to 
some other region of the body. 

At a certain stage in the development 
of the amphibian embryo a mass of cells 
lying just underneath the developing 
brain acts as a controlling organization 
deter- 


this mass of 


tissues, 


center for surrounding 
mining their fate. When 
cells is grafted into the undifferentiated 
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abdomit il r 9 

induces there the de 

ond brain and spi 

which would nor 

stomach, kidne | 
organs his ) il 
center soon loses its controlling p 
later development apparently | 
trolled by a succession ol organiza 
centers which arise ll various par 


the body. 


In the work in the field of a 
crafting being conducted in the | 
tories of the Department of Zool 
the University of Pittsh i sma 
amphibian relative of the commor 
is being used as experimental ma 
This form is commonly k vn as tl 
spotted newt, in some localities er 
ously called the ‘‘w rd 


small animal which has somewl 
appearance of a miniature alligat 
a very striking color pattern ov 
general body surface 

The under surface of the bo 
bright lemon yell with nu 
rather large black spots 


formly distributed 


to this, the animal’s back is a dark ¢ 
ish brown, mottled with black sp 
and further marked by two rows of 
liant red spots, or S 
mid line of the back. 1 tw 
skin do not shade gradually in 
other along the sides of 1 bo 
are separated ve! f 
along what we have ealled t 
border. How such a color patt 
have arisen in ft] ( ry pl 
we are at a loss ter | 
mysterious Is t \ me} 
pattern in the embryo. Int 
an individual from the egg to t 
eells as unlike as those t br 
liver develop Trom n i! 
eells. The differences in colorat 
the skin on upper and ver sul 
the body may be due to difference 
Ne of the two h 


tween the skin cells o 
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faces, slighter in degree than those be 


tween brain cells and liver eells. An 


other possibility is that the difference in 
coloration may be due to difference in 


location. It is known that in 


one of which would normally ultimately 


vive rise to brain, the other to muscles, 
the ancestral brain cell would produce 


muscle cells, the ancestral muscle eell, 
the brain. 

To determine whether the marked dif 
dorsal and ventral skin 


these two types were fixed and unalter- 


ferences in of 
able or due merely to difference in loca- 
tion, skin transplantation experiments 
were out. The 
anaesthetized and small patches of skin 
were These grafts were 
rotated through 90 and 180 degrees and 
The 
animals were kept for 24 to 48 hours 
under anaesthetic. When they re 
covered the for the expe 
rience, and resumed their normal move 
ments, the grafts remained in place, the 


carried animals were 


removed. 
replaced in the original location. 


an 


none worse 


cut edges of the skin having united dur 
ing the inactive period. Lemon yellow 
ventral skin of the graft was now sur 
rounded by dark dorsal skin, and vice 
During period of 
months after operation, the grafted skin 
slowly became reorganized and assumed 
the appearance of the surrounding skin 


versa, a several 


In some animals, the reorganization is 
exceedingly slow and is incomplete more 
than a year after operation. 

In the process of reorganization, the 
little black color or pigment cells ap- 
pearing under the microscope like mini- 
ature tree stumps with many roots, be- 


have in a very characteristic fashion. 


Yellow skin grafted upon the back is 
slowly invaded by hosts of black pig- 
surrounding dark 


ment cells from the 


SCIENTIFIC 


early 
stages of the development of an embryo 
the ultimate fate of cells is determined 
by the position they happen to occupy. 
If we could interchange the two cells, 
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skin. Some of these invaders 
clumped together to form larg 
spots, while most of them rema 


tered to form the dark backgrou 
acteristic of the normal dorsal ski: 
red pigment in the brilliant s; 
pears to exert a strong attraction 
black cells. The black cells crow: 
the red pigment spots, forming a 
black We do not hav 

any explanation of the behavior o 
pigment cells. 


border. 


The slow reorgan 


of the color pattern indicates son 


ferentation, but the two types 
do not have their characteristi 
and unalterable. Placed in a 


environment they gradually conf: 
While it may 
that a leopard cannot change its 


that environment 


a salamander ean. 

Among the relatives of the red-s) 
newt of the eastern United States i 
brown newt of the Pacific slope 


newt of similar appearance foun 
Japan. Skin grafts have been 

changed between these species with 1 
esting results. The more distant 


1 
} 


relationship between the animals 


ereater the violence of the reaction, 


foreign tissue being resorbed and 
placed by host tissue. 
animals skin grafts seem to afford a \ 
delicate test of relationship through 
differential rate of 
grafts. According to the evolution 


theory of the origin of the many kind 


resorption ol 


animals in the world today, all liv 
beings are blood relatives of each ot! 
In the working out of family trees n 
ness of relationship has in the past | 
based mainly upon the degree of 
semblance in anatomical structure 


some extent these relations, inferred « 


the basis of structure have been veri! 
by blood tests. The method of 
grafting appears to offer an additio 
and exceedingly sensitive means of 

termining evolutionary relationships 
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ScIENCE is a mixture of curiosity and 
asoning. It represents the determined, 
evetematie effort of man to understand 
the world in which he lives. The child 
s part of that world—a very important 
art. The child is a portion of the 
scientifically explorable universe, quite 
s much as the sun, the stars and the 
her. Prompted by curiosity and by 
needs of civilization, the physical 
sciences are penetrating the mysteries of 
heaven and of earth. There is now a 
uge fund of knowledge which gives in 
reasing control over the natural forces 
the physical world. 
In comparison, our knowledge of the 
hild is meager. But the child is part 
of one vast order of nature, within the 
scope of science. The laws which gov- 
ern his behavior and his development 
are discoverable. He challenges the 
same scientific inquisitiveness which im- 
pels chemist and physicist to investigate 
the constitution of the atom. The child 
s more complicated than the atom, but 
not less lawful. The very conquests of 
physies, chemistry and engineering have 
created new problems for society. Our 
mechanical civilization has grown so 
complex that we can not perpetuate it 
without a deeper comprehension of hu 
man nature. Each generation must rear 
a stronger army of children, mentally fit 
to carry forward an increasingly com- 
plex culture. As a measure of self-pro- 
tection and of survival, the race must 
learn new methods for improving mental 
stamina and psychological adaptability 


in the young. 

Consequently, the scientific study of 
child development has expanded at a 
very rapid rate in recent years. Centers 
of child research have sprung up at 
points as far flung as Moscow, Geneva, 
Vienna, Berlin, California, Iowa, Min- 
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nesota, Washington, New York. Am« 


has become a leading country 
scientific movement Everyvwhe 


universities are establishing laboratories 


hursery schools, rnuidance CLINICS 


r 











institutes for the investigation of child 
development Infants and young ¢! 
dren are no longer strange sights on 
college campus. Tl ©} } ave he ome pal | 
of the scheme of scie and of edu 
tion And this has had a humanizineg 
effect on all concerned Adults have 
benefited along with t ildren 

At present we know as little about tl 
psychology of the child, about the n: 
ture and the needs of his mental life, as 
was known about the geography of tl 
vorld at the time of Columbus. There 
are large, almost un! wn continents ¢ 
truth into which hundreds of investiga 
tors have entered An important ld 
of exploration has to do with th 
nificant problem of individual differ 
ences of perception, ol emory of spe 
and accuracy, of movement, differences 
in posture, in imagination, intelligene 
endurance, talents, interests, skills and 
aptitudes. Even in such as mple trait 
as right-handedness or left-handedness 
there are individual variations Tl eS 
variations are being investigated b 
methods of careful measurement, b 
comparative observations, and by int 
sive individual studies. Sometimes chi 
dren are observed continuously night 
and day, or at brief intervals, or over 
period of years 

Instruments of great precision are fr 
quently used. Reactions are recorde 
on strips of waxed or smoked paper 
movements are photographed; stenog 
raphers register full details; even sens! 
tive electrical apparatus, like the gal 
vanometer, may be brought into us: 
Literally hundreds of mental tests and 
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scales have been devised to measure hu- 
man differences. When amateur 
without training or scientific 
standards attempts to apply these tests 

¢; but 
when applied with critical caution they 
are valuable. 


an 


scientific 
they become useless and misleadin 


We must remember that 
mental measurement is only in its be- 
ginnings. The time will come when the 
of human behavior will have 
techniques which will not only measure 
the capacities of the child but will pre- 
dict and guide the development of his 
characteristics. 


sciences 


To study the genesis of individual 
differences it is necessary to study the 
processes of mental growth. 
grows. Behavior grows. This growth 
begins even before birth. It 
itself in changing patterns of behavior. 
So swift and continuous are the changes 
that it is difficult to keep up with the 
pace that the infant sets. In the Yale 
Clinic of Child Development we have 
had to eall to our aid the motion picture 
eamera. The cinema sees with an all- 
seeing, impartial eye and it records with 
an infallible memory. We need such a 
powerful recording instrument for the 
exploration of the bewildering and al- 
most kaleidoscopic eventfulness of hu- 
man infancy. 

Normal infants are periodically stud- 
ied at four-week intervals throughout 
the first year of life with the aid of a 
specially designed clinical erib which 
permits the application of psychological 


The mind 


expresses 


test situations under controlled condi- 
tions. The crib is housed in a hemis- 
pherical photographic dome equipped 


with a one-way vision screen which per- 
mits free observation by effectively con- 
cealing the observers stationed outside. 
The equipped with cinema 
cameras which make permanent syste- 
matie records of the behavior 
teristics of the infant—his posture, 
locomotion, perception, prehension, ma- 
nipulation, social reactions and sponta- 
and problem-solving activities. 


dome is 


charac- 


neous 
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Simple like si 


materials 
cubes, pellet, string, bell and for 
are used to eall out 
terns of behavior. 


test 
characterist 


The cinema captures this vis 
havior. The records are then su 
to detailed analytic study by m 
a specially designed projector 
throws the image of the behavior 
viewing glass. The infant relives « 
We can see him 
four weeks, eight 
sixteen 


cinema screen. 
was at weeks, 1 
and 
simultaneous projection we can mak 


weeks, weeks, SO On. 
immediate comparison of any tw 
levels of maturity. By such met 
is possible to measure and to chart 
patterns of behavior which express 
laws and norms of early mental gr 
Many studies both in this country 
abroad show that important individ 
differences 
Take, for 
traits 


declare themselves e 

example, such 
artistic and musical ab 
drawing, dramatie and mechanical 
ties. 


import 


as 


They have been studied at 1 
age levels. Recent research has pus 
the quest for early indicators dow 


infancy and the preschool years 


scientific progress continues at the pi 
ent rate, it will be possible for 
to detect individual \ 
tions from the normal at very early : 
That will lead to prevention and cur 
many behavior disorders. 


venerations 


It may s 
) discover mitt 


time also be possible TK 
of 
eradle and the nursery. 


individuals the community in 
Indeed, it 
become necessary for future society 
greatly perfect the education of 
in the first five fundament 
years of life. Science alone can deter 


children 


mine the scope and the hygiene of tl 
fundamental education. 

What are the limitations of educ 
tion? What are the relationships be 


tween heredity, environment and de 
velopment? This is an important field 
of inquiry, approached from many) 


angles. Numerous comparative studies 
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under way, dealing with children 
m different stocks and races; from 
‘erent social levels; from different 
ily origins and contrasting educa- 
nal opportunities. There is a large 


nd growing literature on twins. The 


study of twins has almost become a 
science in itself. Identical twins and 


lissimilar twins, twins reared apart, 


twins reared together, have been com- 
pared and intercompared; their psy- 
chological traits, their diseases, their 
crimes, their achievements, their relative 
responses to different methods of train- 
ing have been investigated. Identical 
twins are an experimental touchstone to 
the old and fundamental problem of 
nature versus nurture. 

The great problems of inheritance, 
however, are being solved through study 
of plants and animals as well as of 
children. The biological sciences are all 
closely related and they draw upon each 
other. The more fundamental laws of 
growth and development are universal. 
Science seeks and finds truth every- 
where. Many of the important facts 
that we know about the nutrition, the 
disease, the nervous system, and even the 
behavior of children have come in a 
roundabout way, through the study of 
plants and animals in the laboratory. 
We must be duly gratefal for what the 
scientist has learned from the white rat, 
if not grateful to the white rat itself! 

The child is part of the whole order 
of nature. To some degree his growth 
is governed by the same wonderful laws 
which control the growth of plant and 
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animal organi 





relationships. 
pends upon this we 


brothers and sis 
By investigating the growth of hi 


the processes of personality 


mysteries of the soul. but 
interpretation 
laboratories, 

pitals have described vary 
backward to the stages of 


begins to loom up as something tangibl 


which in measure can be 


Our scientific knowled 


eould be put into applic 
perceptibly improve 
family life of 
human problen 


delving deeper, t} rou 
into the processes 
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Rapio broadcasting in its relation 
science is a rather complex subject which 
is divisible into three more or less dis- 
tinct sections. The first of these sections 
the the 


third scien 


second 


the 


audience, 
the 


coneerns the 
radio stations and 
tifie organizations. 

At first sight it may appear that these 
(livisions of the subject are given in quite 
the wrong order—that the scientific or 
vanizations should receive the first con- 
sideration. What for the 
this order? 


is the reason 
reversal of 

The reason is that success in any un- 
dertaking is based upon a thorough ap- 
preciation of the grim realities inherent 
in that undertaking. We must under- 
stand the basic principles involved and 
be prepared to accept the situation as 
we find it. 

The situation in regard to radio talks 
is very simple. The expenses connected 
with all radio talks are ultimately paid 
by the audience, and the success of any 
series of radio talks is dependent upon 
the willingness of the audience to con- 
tinue to pay the bills. 

The immediate expense of broadcast- 
ing is borne by the radio station. Nearly 
all radio stations are operated for the 
purpose of making money in one way or 
another, largely indirectly. Radio 
stations, therefore, can afford to add to 
their programs only such talks as will 
inerease the of their listeners, 
or at least will not cause it to decrease. 

Through the radio stations scientific 
organizations are enabled to reach a 
large section of the public at practically 
no expense to themselves. They are the 
beneficiaries of a large amount of valu- 
able advertising which, though received 
without cost to them, 


number 


consid- 


means a 
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erable expense to others, who ar 
justified in anticipating that t) 
pense shall in some way be count 
aneed. 

So it is evident that in any dise 
of the relation between scientific or: 
izations and the radio the audienc 
first considered, then the 
tions, and the staffs of 0 
tions must be prepared to pay du 


be radi 


these or 


wa ie 


gard to the idiosynerasies of the on 
the necessities of the other. 
Consideration of the audience and 
radio stations demands as a prerequ 
a severe deflation of the ego—especi 
on the part of the members of the st: 
We must 
aside the idea that others wish to be 
us, 


of seientifie organizations. 


or wish to know as much as we do 
are to any appreciable degree interest 
in what seems all-important to us. W 
must meet the public on the basis o 
highest divisor, intellect 
speaking, always, of course, 


common 
with 
hope that this highest common diy 
may be increased by our efforts. 

The radio audience is composed of t 
of the population 
rather of a eross section of the gene 
mass of the population. Nearly all th 
who listen to the radio are more or | 
typical products of Amer! 


general mass 


modern 


education as it is administered in 
publie schools. 
Education in this country forme: 


consisted chiefly of a close applicatio 
to the works of Euclid, Vergil, Thuc) 
dides and others, stimulated and invig 
orated by a liberal use of the birch rod 
or its equivalent. 

faults, this system 
many advantages. 


In spite of its many 

of education had 
Among other things 
it ineuleated a great respect for know! 















+ 
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ive and for individuals possessing an 


sceptional amount of knowledge. For 
n those days knowledge, as represented 


} 
i 


. the teachers, was combined with 


»ower—diseiplinary power—symbolized 
by the bireh rod. 

‘In our modern public schools the birch 
od, the emblem of the dignity, authority 
and power of knowledge, and hence of 
the learned, exists no longer. Vergil, 
lhueydides and the other Latin and 
Greek authors, symbols of a respect for 
the knowledge and culture of the past, 
ave either completely disappeared or 
are in more or less total eclipse. 

Education with us at the present day 
1as become a matter of presenting in- 
formation as nearly as possible in the 
orm of a pleasant amusement, with an 
underlying idea of its potential economic 
value rather than of its cultural sig- 
iificance. Through their parents modern 
American children are induced to aec- 
cept an education on the basis of a 
potential development of increased pos- 
sibilities for accumulating dollars, 
whereas in the past children were forced 
to become educated in order that they 
might maintain the proper cultural level. 

So the children in our public schools 
have little respect for their teachers, and 
consequently little respect for the learn- 
ing that they represent. In our eol- 
leges the majority of the students listen 
respectfully to the professors because 
they or their parents have paid for that 
privilege, and expensive professors, like 
highly paid ‘‘movie’’ actors, are always 
more highly regarded than cheap pro- 
fessors. 

This is not an indictment of our sys- 
tem of education. It is really an admir- 
able system—the only system that is ap- 
plicable to our entire population, and 
the only system which, in view of our 
traditions, would stand the slightest 
chance of success with our public as a 
whole. Vergil, Thucydides and the birch 
rod could never be imposed upon more 





SCIENCE AND 









THE RADIO 269 





‘ 


than a very small percentage of any 
population, though they are exceedingly 
effective where they can be applied. 

But this system of education leaves a 
very definite imprint upon the radio 
audience. Composed of individuals with 
active minds unfettered by any great 
respect for the traditions of the past 
who have been subjected to a suggestiv: 
rather than an intensive education, th 
American public in its leisure moments 
naturally turns to the sensational and 
mysterious rather than to the cultura! 
or informative aspects of affairs 

The public looks to the radio for 
amusement or diversion in some form or 
other. In the evening especially it 
craves the sensational and mysterious 
the effect of a day’s work on most peopl 
being to make them intolerant of any 
close contact with the realities of life 
excepting murders, scandals and simila: 
and comparable phenomena 

Most people are more or less optimistic 


{ 


up to lunch time, then apathetic, and 
after the close of the working day still 
more apathetic or even pessimistic. Se. 
sationalism, therefore, is least appealin; 
in the morning, and most appealing i 
the evening. This unconscious leaning 
toward sensationalism and distaste for 
any unnecessary contacts with the har 
realities of life is accompanied by an un 
confessed resentfulness toward educa 
tion as that term is generally understood 
The people have not the least desire to 
be educated after the fashion in whiel 
they were educated in school 

So radio talks given in a manner eve! 
remotely suggestive of a desire to in 
struct are bound to be pathetic failures 
They must be wholly devoid of any sug 
gestion that the speaker is better in 
formed or more learned than th 
listeners. If after leaving school the 
public is to be induced to continue th 
acquisition of knowledge, the additional 
knowledge must be presented either i 
a form capable of potential interpreta 
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tion in terms of dollars, or in the form of 
a more or less fascinating mystery. 

We must constantly bear in mind that 
as a people we have no real respect for 
and no for 


learning as such, 


learned men unless they happen to be 


respect 


in positions of power of one sort or an- 
other. 

At the the 
knowledge in our schools is symbolized 
by the text-books. Most pupils in the 
public schools have more respect for their 
books than they do for their teachers. A 
very important effect of the use of text- 


present time power ol 


books in schools is to ineculeate a feel- 
ing that printed information is reliable 
and authoritative wherever found. Most 
people in later life carry their respect 
for the printed page of the text-book 
over to the printed page of the news- 
paper, excepting only in regard to mat- 
ters that concern them personally, or in 
regard to which they happen to possess 
special knowledge. 

This makes of the daily press a very 
powerful factor in general education 
indeed, the most powerful factor. 

In the average mind information ac- 
quired from a book or from a newspaper 
bears about the same relation to infor- 
mation heard over the radio that estab- 
lished fact bears to gossip. Most people, 
before they are willing wholly to accept 
news of a startling or unexpected nature 
heard over the radio, wish to see it con- 
firmed in print. 

It must be constantly borne in mind 
that the radio is to a large extent a sort 
of family institution. There is nothing 
secret about it. Every one hear 
what the loudspeaker is saying. From 
this obvious fact arise various complica- 
tions and limitations which do not 
appear in connection with the printed 


can 


page. 
Theoretically, father is the head of the 
family. But not at all infrequently 


father’s prestige is none too weil estab- 
lished. Consequently, father is very 
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He does not care to 
loudspeaker telling him in the 


sensitive. 


of mother and the children 

the children—facts of which h 
rant. It is particularly obno; 
him to hear the loudspeaker recit 
of which he is quite aware tl 
Father 
equally sensitive about having 
dren hear facts what he 1 
instinctively as a more or less ir 


knows he is ignorant. 
from 


sible source, far more sensitive 
is about their learning the same 
or even absorbing information 
terized by a complete absence of 
from a Sunday supplement. 

Yet in spite of all that has be: 
our American public is keenly and 
estly desirous of learning new facts 
new ideas, and surprisingly ad 
understanding and appreciating 
In imparting new facts and new 
the one condition to be met is that 
shall be conveyed in such a way 
to put any one at a disadvantage thr 
an implication of personal inferior 

This is not a difficult condition to 
if it is thoroughly understood and a 
ciated in advance. The chief obst 
the way of an adequate appreciat 
that our educational system as a 
operates under two widely different 
of traditions, the purely native 
thoroughly American traditions in 
main underlying our publie school 
tem, and the imported and alien f1 
tions out of which have grown most 
our higher institutions of learning 

Why should the popular att! 
toward science, and learning in gen 


‘ 


be so very different in this country 
what it is in England? The reason 
very simple. 

The one and only thing that command 
general respect is power. 

A hundred years ago in England 
power was to a very large extent hered 
tary. So far as possible, wealth ar 
power concentrated in 


were ecertall 
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families in which they were handed 


7) 


iown from generation to generation. 
Those who inherited wealth and power 
were relieved of the necessity for striv- 
ng to create power and wealth on their 
wn account. They could, if they so 
wished, oceupy themselves entirely with 
unpractical affairs. This many of them 
naturally did. 

Almost anything a man of great wealth 
and power may do will be considered 
aiseworthy, no matter how ridiculous 

same line of activity might seem if 


idertaken by a person of no influence. 


The hobby of a man of great power is 
always respected in proportion to the 


power he possesses, never through any 
real appreciation of the cultural or other 
possible values of the hobby itself. These 
values are later discovered (or invented 

and brought forward primarily as an 
explanation of the superior mental 
equipment of the man of power—or in 
other words as a sort of excuse for ac- 
tions that otherwise might seem peculiar. 

Because of the great power which they 
possessed, no one thought of smiling at 
the Earl of Seaforth because he collected 
butterflies, or at Lord Valencia because 
he collected various animals on his 
travels, or at Sir Hans Sloane because 
he spent most of his time in Jamaica, 
whither he went as physician to the Duke 
of Albemarle, collecting plants and 
animals. Indeed, on Sir Hans’ death 
Parliament, representing the British 
public, accepted his library and collec- 
tions of all sorts on behalf of the nation, 
paying his executors twenty thousand 
pounds for them. 

So in England it naturally came about 
that science and learning early became 
invested with an enormous prestige that 
had its origin not in any real apprecia- 
tion of their intrinsic or cultural value, 
but arose from the deep appreciation of 
and wholesome respect for the immense 
power wielded by the classes to which 
they were largely confined. 
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Hand in hand with this went the idea 
that science, in order to be really re- 
spectable and worthy of emulation, mus 
be pure science, as far removed from 
possible economic applieat 
patrons were from the necessity for 


daily toil. 


The English attitude toward scien 
prevailing a hundred years ago was 0 
course imported into this country But 


here it failed to make any general 
pression. It took root in a few places, 
where it was confined to—perhaps mor 
correctly besieged within—a few institu 
tions of learning and learned societies, 
almost exclusively in Philadelphia and 
Boston. 

Why this was so is not at all diffi 
to understand. Our social system was 
very different from that of Englar 
Our inheritance laws were such t 
was impossible to perpetuate power in 
successive generations indefinitely, an 
public sentiment was strongly opposed 
to all efforts toward that end. 

The natural result of this was to ex 
aggerate the importance of the personal 
accumulation of wealth, and hence to 
regard all forms of human activity in 
the light of their bearing on the accumu- 
lation of wealth. 

In a new country with abundant un- 
exploited resources the accumulation of 
wealth requires abundant energy and re 
sourcefulness. Only a _ very limited 
amount of special knowledge, chiefly of 
the labor foreman type, is necessary. To 
those whose one aim in life is the acecu- 
mulation of wealth, hobbies seem ridicu 
lous and a waste of time. 

So any appreciation of science, culture 
or learning was conspicuously absent 
from the American social ideals of one 
hundred years ago, excepting only in a 
few very limited groups which clung to 
the English traditions. 

During the past century, and espe- 
cially within the past twenty-five years, 
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science has vastly in- 


This inerease 


appreciation of 
creased in this country. 
in the popular appreciation of science 
has been based not upon its cultural 
aspects but instead has kept pace with 
its ever-broadening economic applica- 
tion—in other words, with its increasing 
value in terms of dollars. 

At the present time science is more 
generally and more highly appreciated 
in this country than in any other, and 
more money is annually spent for re- 
search here than anywhere else. But in 
the minds of the great majority of our 
people science never has attained, and 
never will attain, the high plane of social 
respectability that it oeceupies abroad. 
It is useful and often mysterious, and 
worth know- 


therefore interesting and 
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ing something about. That is our 
American attitude toward science 
We who do our work in scient 
stitutions or in institutions of ] 
naturally see science from the E) 
view-point. We like to flatter om 
that we are engaged in a thoroug 
spectable and even aristocratic o 
It is a very satisfying an 


tion. 
forting belief, helping to 
path through life and doing no h:; 


Smoot 


any one. 

But when we attempt to expl: 
work to others through a mediun 
reaches all classes 
the popu 


like the radio, 
chiefly those classes of 
that are most widely different fro 
academic, we must see ourselves as 
see us if we are to achieve success 





earni) 
Ene 











CAUSE OR CHANCE? 
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Ir has become almost a platitude to 
speak of the present period in physical 
science as one of iconoclasm. The past 
third of a century has ealled into ques- 
tion and modified or wholly discarded 
most of the theoretical principles which 
had been formerly regarded as perma- 
nently established. Matter itself has lost 
its individuality and has taken its place 
as but one more mode of manifestation 
of that Protean concept, energy. The 
doctrines of conservation of energy and 
of matter, onee regarded as the twin 
pillars of the temple of science, have lost 
their separate validity and have become 
merged into one broader principle in 
which each supplements the defects of 
the other. 

But we need not multiply illustra- 
tions. One by one the fundamental prin- 
ciples of nineteenth century science have 
suffered modification or displacement, 
though not without stout resistance occa- 
sionally on the part of some valiant up- 
holder of the established faith. But, as 
time has shown, none of these champions 
has been any more able to withstand the 
advance of the Zeitgeist than was King 
Canute to stem that of the ocean. 

It has been reserved for the past few 
years to attack what has always been re- 
garded as the most fundamental prin- 
ciple of all. The absence of the usual 
opposition in this case is probably to be 
ascribed to the fact that the rank and file 
of science are not yet generally aware of 
the new mischief which their leaders are 
up to. Certain it is that whenever the 
attention of a small gathering has been 
called to the situation the expected 
antagonism has developed with a vigor 

1 Publication approved by the Director of the 
Bureau of Standards of the U. 8S. Department 
of Commerce. 
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proportionate to the esteem which has 
been universally accorded this last 
fundamental principle. I refer to a cer 
tain change of attitude of scientifix 
philosophy with regard to the law of 
cause and effect. 

I think it was Maxwell who compared 
the student of nature to a person in 
room where there were a number o! 
ropes dangling through holes in the ceil 
ing. In pulling any of these ropes cer 
tain of the others would move up or 
down, and it was the business of the in 
vestigator to determine by experiments 
with the ropes the nature of the mecha 
nism in the room above. 

Notice that it was regarded as a fore 
gone conclusion that there was such a 
mechanism, and that the observed 
motions of the ropes were not caused by 
somebody upstairs who took a malicious 
delight in tantalizing and perplexing th 
investigator below. In other words 
scientific thought, even since anything 
worthy of the name has existed, has pos 
tulated a universe of law and order from 
which eaprice or chance was totally ex 
eluded. 

Such has always’ been _ scientific 
thought, but all thought has not always 
been scientific. Man has not always re 
garded nature as a realm of impersonal! 
and unchangeable cause and effect. To 
the ancients the wind was the breath of 
Aeolus; the stormy waves of the ocean 
were caused by the wrathful strokes of 
Neptune’s trident ; and the heaving eart} 
gave evidence of the displeasure of 
Poseidon, the earth-shaker. To primitiv: 
man nature was all caprice and no law 

This philosophy lasted long. Roger 
Bacon, the foremost (and almost the 
only) man of science of the thirteenth 
century, still accepted the old belief that 
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the moon and the planets were carried 
about by angels. The scientific attitude 
has been one of slow growth. It erystal- 
lized into definite shape about the time 
of Newton, and is now old enough to 
have acquired somewhat of the authority 
of tradition. 

Perhaps no other early work so well 
illustrates the definite shape which scien- 
tific 
Principia. 


philosophy assumed as Newton’s 
The full title of this work is 
suggestive: ‘*‘Mathematical Principles 
of Natural Philosophy.’’ Newton 
sumed that all phenomena of nature 
could be reduced to mathematical prin- 
ciples, and actually went a long way to- 
ward completely proving this assump- 
tion, for he able to reduce all 
phenomena of motion, whether celestial 
or terrestrial, to dependence upon the 
principle of universal gravitation. 

That this doctrine fairly represented 
the current scientific thought of that day 
is evident from the acclaim with which 
the Principia was hailed by Newton’s 
contemporaries. It was recognized that 
he had elearly set forth the antithesis 
between the old and the new, the aban- 
donment of chance or caprice and the 
substitution of universal law: Since 
Newton’s day natural law has been the 
prime article of scientific faith. Though 
there have always been phenomena 
which stood aloof for a time and resisted 
all efforts to bring them into line with 
the great scheme of things, these were 


as- 


was 


regarded optimistically as unsolved 
problems, challenges to renewed en- 


deavor. And as one by one many of 
these obstinate phenomena were sub- 
dued the belief grew stronger that law 
and order, physical cause and effect, 
were the very stuff of which nature was 
woven. 

It is an illustration of the insatiable 
iconoclasm of the Zeitgeist that this 
fundamental principle of cause and 
effect has not escaped being called to 
the question, and it is a remarkable 
thing that such question should have 
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not from the anti-scienti 


from the high priests of science 


come 


selves. 
This latest skepticism concerns 
principally with the behavior « 
recently discovered bodies, the e] 
The phenomena exhibited by th« 
bodies, the smallest known to us 
always been in some respects p 
and incalculable, but 
has been optimistic here also, conf 
awaiting the ultimate victory. T 
sence of the new that 
havior of an electron is incalculal 


scientific t} 


view is 


because the problem is as yet t 

plicated for us, but because, to st 
baldly, the sections of individu 

trons are not governed by the or 
law of The nev 
losophy recognizes that where a1 
vidual electron may be at this mom: 


cause and effect. 


a matter of observation, more or 
imperfect ; it admits that where the 
tron has been in the past is a matter 
history ; but it asserts that wher 
the future is a 
definite prediction but only of statist 
probability. 

This doctrine appears to strike at 
root of all law and order, and yet, ¢ 


be in matter n 


ously enough, its protagonists recog 
the existence of a kind 
large scale, but deny that it extends 
individual units. The new philosop! 
is not such a complete reversion to pri! 
itive type as might be hastily conclud: 

Perhaps the best illustration that 
ean give of this new thought is one bas 
upon the behavior of units large enoug! 
to be familiar if not altogether compr: 
hensible—human individuals. 

The behavior of any individual und: 
given conditions is, rigidly speaking, wu 
predictable. For your belief that I will 
react in a certain way to my enviro! 
ment you have nothing but a probabilit; 
perhaps a very high one, amounting ti 
what you may consider a practical cer 
tainty, but never more than a probabil 
ity. No one can say with absolute cer 


of law on 
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CAUSE OR 


at 1 will not, let us say, steal 
luring the coming year. It may 
. highest degree unlikely that | 
mlikely that you may consider 
ting to harbor any suspicion of 
experience shows that occasion 

| ordinarily well behaved man may 
most unexpected thing. While no 
say definitely just what you or 

» or she will do, yet with a million 
individuals to serve as a basis for 
tion it is possible to estimate just 
many of them will depart from 
tude during the next year and how 
money will be involved in the total 
Such is the accuracy of this pre- 

tion that bonding companies risk their 
pital on it year after year, and make 
oney. Individually, man is more or 

ss of an enigma; in the mass he is a 

thematical problem. 

Something very like this is the essence 

f the latest turn of scientific philosophy 
It asserts that the future behavior of a 
single electron is inealeulable. We ean 
not tell whether it will turn to the left 
or to the right, whether its velocity will 
be accelerated or retarded. All that we 
ean say is that there is a certain per- 
centage probability of any particular be 
havior, and that such a prediction is al 
ways verified by the result when a suffi 
ciently large number of electrons is 
taken into consideration. In the elee 
tronie realm there is no individual causal 
certainty. Instead there is something 
which in a conscious organism we would 
eall eaprice. Dirae even uses the term 
‘‘the free will of Nature.’’ Yet as we 
pass from the individual to the crowd 
certain laws begin to appear, but they 
are no longer causal laws; they are only 
laws of probability. 

Who are those who have adopted this 
strange way of thinking? 

It must be said that there is an im- 
posing array of authority on the side of 
this new thought—Bohr, Heisenberg, 
Dirae, Jordan, Born, Eddington, Bridg- 
man and others have contributed in one 


CHANCE? 975 


Way or another to its ln s i 

fusion It must be assumed that such 
objections as occu at once to our minds 
niust have occurred also to these recog 


nized leaders, and before condemnin 


new philosophy in toto we should make 


an earnest effort to get the point of 

of those who have been led to suppor 
it. It is therefore in order to ask 
question which is the proper reaction 

all scientific men to every new theory, 
no matter how bizarrs vhat is the ¢ 


dence 

The evidence in this case is cireum 
stantial and cumulative rather than 
direct and specific, but that is not neces 


sarily a tatal objection 


Bohr began it. His atomie model was 
never satistactory and no one was mort 
keenly aware of this than Bohr himselt 


But he saw no way to improve it, and 
after much study ot subject he came 
to the conclusion a few years ago that 
the difficulties were fundamental, and 
committed himself publicly to the opi 
ion that an accurate causal deseription 
of atomic phenomena on the basis of 


the classical f1 


aliie Ol Space hie Was 
Impossible 

About this time the new theories of 
wave and quantum mechanies came upon 
the scene The Wwave-atom concept In 
particular excited a renewed hope that 
a causal explanation of atomie phenom 
ena might be possible, but on further 
development it was found that the wave 
mechanics in its original form developed 
about as mat v new inconsistencies as it 
removed. When a theory thus runs into 
fundamental difficulties we have learned 
to take it as a hint from nature that we 


are on the wrong track. and that we 


must either discard or seriously modify 
our theory. 

In the ease of the wave-atom it was 
the latter course that was adopted The 


wave concept has been so radically 


modified that nothing but its outer form 
is left. De Broglie the founder of the 
wave mechanics, expresses this change 
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Law on large scale, 
Caprice in 
sub-atomic region. 


sub-atomic scale. 


that the Schrodinger wave is 


no longer to be 


by saying 
regarded as a physical 
entity, a vibratory phenomenon actually 
taking place in space, but merely as a 
symbolic mathematical representation of 
the positions and states of motion of the 

The of the 
wave at point, 


separate electrons. 
amplitude of the 
formerly visualized as the intensity, is 


square 
any 


on the new view nothing but the numer 
ical measure of the probability that an 
that 
This converts wave mechanies into quan 
tum mechanies, and therefore E. L. Hill, 
in the ‘‘Editor’s Column’’ of Physics 
for Deeember, 1931, that the 
term wave mechanics should be dropped 
altogether. 

Such an interpretation of 


electron will be found at point 


suggests 


the 
equation of Schrédinger puts us in this 


wave 
position: the solution of the equation 
gives us not a definite state of motion at 
a certain point and time, but in its stead 
a probability function. This change of 
base avoids certain difficulties inherent 
in the older wave concept, and gives the 
theory a new lease of life. 

the situation is 
in attempting a 


The perspective of 


something like this: 


causal and individual expla 
atomic phenomena we have 
sooner or later run up against 


wall. The alternative line of stat 
probability avoids this barrier, at 


the The 


quantum mechanics have 


for present SuUCcCeSSeS 
been ll 
end is yet in sight, and with each su 
the 


CTreases., 


cumulative foree of the eviden: 
Thus on the 


where it 


prineiple ot 


ing a nail will go our 


thought is shaped for us by natur 
self 

The first impression which this 

doctrine makes upon one trained iy 
old school is that it is a hasty ecutt 

a Gordian knot which, with a little n 
been 
kinetie theory 


time and patience, might have 
tied. The case of the 
gases comes to mind in this connecti 
Out of the apparently random motio 
of the molecules of a gas there may 


deduced certain — statistical laws b 


further study of 
tuitous 


these seemingly 


motions leads to a causal 

planation in terms of mutual collisions 
phenomena of an order more fine-graine 
than with the 


laws coneerned. Similarly, in th 


those which statistic 


are 











CAUSE 


OR 


cw. Be 


Is p wssible 


behavior of an individual is not 


ree will as he likes To SuUppost 
‘onsequence of causal reactions 
brain cells of an order so fit 


that we are not 
May it not be 


apparently 


recondite 


and 


TO follow them 


that the lawless | 
of individual electrons is due to 
s hitherto unrecognized, and on a 
roportionately fine-grained 
upholders of thi 


The 


ecTronie 


S objection the 


ike the following answer 


in el 
be 


matter of human 


nt of inealeulability 


or is not, as might supposed, 


limitations 


Va 
s reason To believe it TO he Aa fun 
ental characteristic of nature her 


but which from its magnitude be 
s perceptible only on an atomic or 
has 


This 


\ discovered characteristic has been 


tomie seale it 


This is why 
only recently recognized 
rmulated in Heisenberg’s principle of 
leterminacy. 

familiar, at 
but 


general 


[his principle has bi ‘oOmne 


ist In most physicists, 


name, to 
To 


sconcept ion oft iT. 


ere seems exist a rather 


Many suppose that 


states nothing more than our Inability 
to make accurate observations because 
the disturbances introduced by the 
easuring apparatus. Were this all 


the principle would be neither new nor 
vorth The vital 


ature of the principle is not the 


serious consideration 
dis 
he 
fact that there is something essentially 
this 
that it is inherently impossible to allow 


; 


urbanee of the thing measured, but t 


inealeulable about disturbance. 


SO 
for it completely. We can not estimate 
the magnitude of the interference caused 
by the observing apparatus more closely 
than within certain limits which do not 
depend at all on instrumental or sub 
jective imperfections, but 


some 


upon 
thing as fundamental and objectiv: 


as 


Planck’s constant of action 
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THE PROGRESS OF SCIENCE 


‘ AWARD OF THE NOBEL PRIZE IN CHEMISTRY TO DR. CARL BOSCH 
AND DR. FRIEDRICH BERGIUS 


Swedish Academy of Sciences, in 

ling. on December 10, 1931, the 
Nobel Prize to the two German chemists, 
ssor Carl Bosch and Dr. Friedrich 
vius, has bestowed this high interna- 
| honor upon two men whose labor 
resulted in the most conspicuous eco- 


achievements of technical chem- 
stry in the last twenty years. 
The name of Bosch stands, first and 


remost, for the technical development 


the high-pressure industry, for the 
laptation of Haber’s invention—the 
italytie high-pressure ammonia syn- 


esis—to large-scale production of ar- 
tificial fertilizers from atmospheric ni- 
trogen. 

Bergius was the first to show that it 
was possible to crack coal under addi- 
tion of hydrogen so as to obtain liquid 
products. His process was running on 
an experimental scale when, in 1924, his 
patents were taken over by the Badische 
Anilin- und Sodafabrik, which had been 
working on the same problem for some 
time. 

The ‘‘Badische,’’ then 
rection of Bosch, basing upon his experi- 
high-pressure techniques and 


under the di- 


in 
using catalysts, carried the hydrogena- 


ence 


tion process to a technical suecess, not 
only in its application to coal and tar- 
oil, but also natural oil. Especially 
as applied to mineral oil, hydrogenation 
of both 


to 


is a marked suecess in respect 
technical perfection of refinery and 
adaptability to the demands of the 


market. 

If we undertake, 
to draw a picture of the two men, we 
must confine ourselves mainly to one 


in a narrow frame 


side—their development and their sue- 
eessful working in the service of chem- 


ical technology. 


» 


Bosch was born in Cologne. on 


Carl 
August 27, 1874. At an early 


his father’s 


WOrk 


age, 
ing whenever he could in in 
stallation workshop, he acquired consid 


erable dexterity in metal working and 


fine meehanies, perfecting this skill by 
one year’s practice in the Marienhiitt 

Kotzenau, Silesia. In 1894, he went to 
the Charlottenburg School of Technol 


ogy for the study of engineering and 


metallurgy. Two vears” afterwards 
however, he went to Leipzig University 
devoting himself entirely to chemistry 


He was graduated under Professor Wis 


licenus, his thesis being ‘Uber die Kon 


densation von Dinatrium-Acetondicar 


bonsiurediithylester mit Bromacet 
phenon.”’ His 
time praised his manual skill. as. for in 
Just before th 
Rontgen-tube 


but 


t thy 


fellow-students at 


stance, in glassblowing 


beginning of a lecture, a 


To do. 


broke ; knew what 
Bosch repaired it just in time 

In 1899, Bosch entered the service « 
the Anilin- und Sodafabrik 
Ludwigshafen on Rhine. Under the 
pices of Dr. Knietsch who employed him 
in the phtalie and fac 
tories, it was his good fortune to come 
with the 


synthetic 


nobody 


Badische 


aus 


sulfurie acid 
- in 


then fast rising In 


Here, his 


close touch 
dustry of indigo 


his 


sound training in handicraft, con 
structive ability and his wide knowledge: 
of materials found full scope. While 
engaged upon problems of thermal econ 
omy, he discovered improvements, cor 
structing, for instance, a new type of 
producer to gasify lignite briquettes. It 


is largely due to his advocacy that at 


that time coal-heating was superseded by 


and 


that gas-engines were 


vas-heating, 


installed for cheap motor power 


Soon after 1900 he took up nitrogen 
fixation which then began to agitate the 


iv 
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He first chose the Way Via the 
yanides and nitrides at that time 
red the most practicable In 
put up a trial factory for the 
facture of barium-cyvanide accord 
the Mareueritte and Sourdeval 
SS At the same time he took an 
rtant part in the technical devel 
nt of the Schonherr are-light proc 


the Badisehe At 


und Sodafabrik in Norway 


n carried out by 
Ilowever, _ it was not until the 
sadische’* took over Haber’s ammonia 
synthesis that his abilities developed to 

full He was entrusted with the 

nical adaptation of the process to 
scale operation. Much has already 


written about this Immense task 


ts stupendous success. We there 
re confine ourselves to a few particu 
y conspicuous features 
Boseh early recognized that a lara 


industry could not possibly be 


ult up upon osmium and = uraniun 
eh Haber had found to be the most 
tive catalysts He and his collab 
itors looked round for a cheap, easily 
ccessible, contact substance, and right 
from the beginning he suewested iron on 


‘count of its relatively complicated 


spectrum With the experience gained 


the nitride experiments, they soon 


succeeded in preparing iron, at that time 


+ 


‘considered inactive, in such a w iV as TO 
make it a highly suitable catalyst 
The novel, extremely difficult, co 


; 


structive requirements conditioned by 


the adaptation of the hig! 


pressure syn 


thesis from the laboratory cecal to a 
large technical scale, stimulated his 1h) 


ventive faculties One particularly 
tharacteristie example deserves remem 
branee In the initial stages of large 
scale operation there was not, as vet, the 


necessary experience to cope with the 


problem of high pressure combined with 
high temperature, essential features of 
the process. It soon showed that the 
hydrogen diffused through the steel, dis 


solving its carbon content. t} 11S destroy 
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the Badische Anilin- und Sodafabrik in 
1919, and president of the I. G. Farben 
industrie Aktiengesellseiiaft in 1925, he 
was compelled to occupy himself more 
and more with problems of organization 
His 


felt in the subsequent stages of develop 


and economies. influence is to be 


ment not only of the nitrogen industry, 
but also of the methanol-synthesis and 
finally the catalytic hydrogenation of 
coal and oil 

The picture of Bosch as a natural sei 
entist and technologist would be incom 
plete without a few lines as to his other 
that fill his 
hours and afford him the 
If not 
paratus in the workshop of his home at 
Heidelberg, or 
ical problems in his private observatory, 
beetles 


scientific interests leisure 
necessary rec 
constructing a 


reation. new ap 


investigating astrophys 


he most likely sits over and 
plants, or works in his private research 
laboratory on an old favorite subject 

the physical chemistry of rare metals. 
His the of theo- 


retical physics—and his profound knowl- 


interest in progress 
edge of its very latest achievements, the 
theory of relativity and the mechanics 
of quanta—has secured him the friend- 
ship of such famous physicists as Ein- 
stein and Nernst. 


Friedrich Bergius was born on Octo 
ber 11, 1884, at Goldschmieden, Silesia, 
where his father was director of a chem- 
ical factory. He studied at 
Leipzig, and Karlsruhe, was graduated 
in 1909 at the School of Technology, 
Hannover. There he maintained a pri- 
vate laboratory, 
the effect of high pressure upon chem 
ical reactions, especially in connection 


Breslau, 


research investigating 


with the genesis of coal. 
In the course of experiments on the 
coal under high 


action of water 


pressure and at high temperatures, the 


upon 


arose for him whether in 


question 
eracking coal or lignite it was possible 
to add hydrogen so as to obtain liquid 


hydrocarbons. He actually was the first 
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to succeed in getting from 
ing hydrogen, products very 1 
low temperature tar or crud: 


the same way, light oils from 


The first patents relating to t 
venation of coal Bergius obtain 
year 1913 while still working 


Hanno 
subsequent experiments were ea) 
at Goldschmidt’s 
later on at Mannheim-Rheinau in 


School ot Technology, 


laboratories 
specially built for his purpose 


The difficulties that 


struggle against resulted, as in 


Bergius 
monia synthesis, largely from thi 
high 
on 


nation of temperatures al 


attempting larg 


pressure, 


operations, however. unprecede? Te 


culties Pulverized Coal 


arose. 
form of a thick paste had to be p 
through the high pressure appa! 
and pipes and vessels became stopp 


the pumps clogged, and the we 


tear was enormous. Entirely new 
ratus had to be invented, and 
new materials had to be found 


cious and ingenious, Bergius did his 
to overcome these difficulties, and 
progress in the technology of hig! 
sure is due to his efforts 

Though his patents are fundan 
the hydrogenation process took t! 
eisive direction only when in spit 
doubts that had 


spect to the poisoning character of 


been uttered wit} 
crude materials involved, the I. G. F: 
enindustrie Aktiengesellschaft app 
catalysis. 

An outstanding characteristic of B 
gvius is his wealth of inventive ide 


his unceasing activity that impels hin 
keep in quest of the new. 

At the convention held by the Asso 
tion of German-Chemists in 1928, Berg 
presented the results of 14 vears’ lab 
field of research: the chemi 
Following up W 


staedter’s research work on the hvdr 


in a new 


utilization of wood. 


SIS of wor d. he succeed dl lhl working ‘ 














THE 


‘converting, 


technical process of « 


yf hydrochloric acid, the in 


itis ¢ 


cellulose substances oft The 


nto digestible carbohydrates, Thus 
from waste wood a valuable 
Though 


tical importance for agriculture, 
that 


the process has, as Ve 4 


it unlikely under changing 


ms if become a commercial 


may 


sition. 


rgius’ personality is not” easily 


ged from 
=f people who have become acquainted 


a merely casual meeting 
him 
the 


arts 


In 
man of 
generous the 
Yet, this is only one as 


Behind his apparent ease 


him in social intercourse see 


man of esprit and the 
‘ld, the 
SCICHICeS, 


t of 
suavity 


patron ol 


him. 


there however an ex 


IS 


lv serious and diligent worker who 


problems with unimpeachable 


| ickles 


e and a rare tenacity of purpose. 


PROFESSOR OTTO WARBURG, RECIPIENT OF 


PROGRESS OF 


* SCIENCE » 


deserves To 1) } t ij 


It 


Bergius who has econtribut dmuch tos 


ence has, whenever possible, largely « 
tributed also to the fm rane S 
entific institutes, and the researeh orga 
ization he created has been maint 
by him even in times of advers nd 
ereat financial saerific 

That Bergius has avoided de) 
ties and industrial association is attr 
utable not only to his love of freed 
he, ho doubt. clearly rea d I if 
faculties found the necessary scope 


in complete independence 


Yet both 


ceived public 


Bergius and Bose! 


wnition, unlve 


rec 


have made them honorary doctors, pron 
These 


tiohs have ho 


inent societies honorary members 


and other distineti 
been crowned by the Nobe 


ALN 


mans 
| Prize 

N Mirras 
MANNHEIM, G 


THE NOBEL PRIZE I! 


MEDICINE 


PROFESSOR OrTro WARBURG Who was 


awarded the Nobel 


for 1931, published his first investigation 


Prize in medicine 
of cellular respiration twenty-four vears 


ago. Since then there has come from his 
laboratory a copious flow of papers on 
this subject, and on other processes by 
which energy is supplied to the cell. A 
first the titles of 


shows that many of them have been on 


vlance at his papers 


fertilization, photo-synthesis, cancer, 


nitrate reduction by bacteria and on 


other apparently unrelated phenomena. 
Closer study reveals the fact. however. 


that in all these investigations War- 
bure’s thought was directed toward in 
vestigating the energy-producing proc- 


esses of the cell. and especially toward 
It is difficult for us to per 
Warburg first arrived at this 


respiration 
celve how 
point of view, maintained throughout all 
his work, for, curiously enough, before 
his paper of 1908 he had spent several 


years in research on organic chemis 
in Emil Fischer’s laboratory. And 
it is not organic chemistry, but ri 


and Past 
that forms the background of Warbuw 


the physiology of Lavoisier 


contributions 


The experimental methods emp! 


by Warburg combine = simplicity 
elegance with imaginative daring, so 
his work possesses a kind bea 
rarely achieved in chemical physiolog 


These qualities were developed gradually 


N 


tr 


e 


Tt} 


ul 


over a period oft twenty years The 
developed only In response to the nee 
created by an ever-deepening Insig 


of the 


into the nature 


probli ms studiec 


thar 
ithe! 


One characteristic of Warburg's exper! 


mental procedures Was present, howe 
from the very beginning of his inv 
vations His methods, by never causn 


sible the 


permanent injury to cells, mi: 


study 
of avoiding injuring 


One way 


rij? 
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s many other investigators \ tory catalysts. This d } 
” to select for his experiments red constructing a_ relat simp x 
ls or unicellular organisms, sucl ne svstem i test 
urchin eggs, veasts, bacteria and nhibiting action 
Being eager to extend his studies mitated. The analogy bet n the s' 
tissues of higher animals, he tems 7 ii and 3 s ni} 


conceived the idea of cutting thin 9 as exact as possible, and if 1 


s of tissue, so thin that simple dit the catalyst nactivates ' 
n suftices for the trai sport of mat KI NH I s ! s 
s between the cells of 1 tissue and = catalyst Is pres sl 


fluid in which the piece of tissue is system ? 1 . 


spended It seems scarcely credib a more direct investigation it 

the respiration of a thin slice ot The success i tl ! Ditor fT nig 
sue could proceed at the same rate as depends upon the us poison 

es In the same tissue In its norma Is highly spee | ! 
sition In an organ And vet direct on only one type of talyst 


eriments (by other investigators Early in his studies Warbur in 





shown that the rates of respiration the conelusion that iron acts as an ess 
two, excised and intact tissues are tial respiratory cal 1 nis Col | 
same. Previous methods of measur- sion depended on t bservation 
the respiration ol isolated tissues In on the one hand respiration in b 
ived the use of rather thick pieces ot hibited reversibly by minute concentra 
ssue, In which diffusion between tissue tions of e¢vanid varogen sulfid 
nd surrounding medium was inad While heavy metal compounds can cat 
late for the needs of the cells; or of | lyze in vitro the oxidation of biolog 
ssues Which were finely minced, so that substances, but become catalytically in 
their cells were seriously injured active when combined with cyanide ane 
Even after one has acquired a master hydrogen = sulficd I’ heavy 
the methods of measuring the respira active in the cell was supposed to be iro 
nm of isolated cells and of excised tis because iron is the ivV met presse) 
sues, how is the chemical mechanism of in tissues in the hiwhest neentrat 





respiration within The living eell To by Experiments Witl “+ rhicte nai fh cli 


inalyzed? Substances which are stabl sulfide failed, however, to fix the precis 


when exposed fo oxvgen outside the or nature of the heavy 1 l COnLp rh \! 
ganism, in cells of the organism are first the inhibitors used not sp 
burned by oxygen readily There must enough in their action and, furthermon 
therefore, be catalysts in the cells whie the evidence was based entire 


speed up oxidations To investigate analogy 
hese catalysts Warburg turned to on Warburg's next st p was the dis 


of the old methods of physiology—to thu that tissue respiration mav b hy 


use of poisons. In his hands this method completely and reversibly by cart 
became the most precise and powerful monoxide. It had long been known t 
technique of chemical plivsiologs Poi when small concentrations rb 
sons that do not injure the cell irrevers monoxid i tebrates 


ibly and which have a highly specifi poisoning ens le Bernard 
inhibiting action can be used chemically 1883 > discovered t! ! monoxide 
to probe, as it were, the catalysts within acts by combining t rob i 
the cell. The next step is to discover by so doing renders red | d corpus 


how the poison inactivates the respira infit to transport oy ntot tissues 
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Animals which do not depend on hemo 
this influ 
low 


vlobin for function are not 


enced by concentrations of carbon 


monoxide. Higher concentrations, how 


ever, of carbon monoxide were found by 
Warburg to inhibit the respiration of all 
animal 


living tissues, plant as well as 


When carbon monoxide combines with 
hemoglobin it does so with the pigmented 
part of the molecule. This pigment is 
an iron-porphyrin complex Warburg 


that it 
complex 


led To 
iron porphy rin 


was, therefore, suppose 


must be an 
respiring tissues, 


which exists in all 


acts aS a cataly st 


The evidence for this belief 
depended on the observation that iron 


where it respiratory 


or enzyme. 
porphyrin compounds ean catalyze oxi- 
that 


compounds are combined 


dations in vitro, but when these 


with carbon 
monoxide they are catalytically inactive 
The analogy between the behavior of the 
iron-porphyrin catalyst in the test tube 
and the respiratory catalysts present in 
the cell is made much closer by studying 
the action of light on the two systems 
It had already been discovered by J. 5S 
Haldane that the 
hemoglobin and carbon monoxide is dis 
sociated by light. Warburg now found 
that by the action of light the inhibitory 
effects of 
respiration is abolished. 


combination between 


carbon monoxide on_ tissue 
The manner in 
which carbon monoxide inhibits tissue 
respiration suggests strongly, therefore, 
that it is an iron-porphyrin compound 
which acts as a respiratory catalyst in 
living tissues. 

At this point the method developed by 
Warburg becomes so much more precise 
that the nature of the respiratory fer- 
ment inactivated by carbon monoxide 
ean be clearly and decisively demon 
strated. The 


which yields an entirely 


his procedure 


kind of 


part of 
new 


information is spectrum analysis, for 


this permits the demonstration not only 


that the respiratory ferment has some 


peculiar properties also possessed by 


iron-porphyrin compounds but that the 
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respiratory ferment definitely is 


porphyrin compound Light 


color is more effective in influs 


monoxide inhibition 
than light of 
that the 


pound of the 


carbon 
tion another COl 


means carbon monoxik 
respiratory ferm 
pigment which absorbs one kind 
more than another. Suitable «a 
tive experiments on the effectiy 
different hieht 


culation of the precise 


kinds of permit 
extent t 
monoxide i 


the carbon mpound 


respiratory ferment absorbs d 


light or, in other wor 
the 
The spectrum found is that of 


No substar 


have this spectrum, regardless of 


kinds of 
calculation of ferment’s sp 
porphy rin compound. 


can react with carbon monoxide 
other 
porphyrin molecular structure 


When that thre 


porphyrin 


inhibitor, unless it has ai 


one eonsiders 
ferment of respirat 


—— 
a Tittiie 


part only in 
that its 


present in one 


million, it is remarkable 


tence has been discovered. solat 
so minute an amount of ferment s 
out of the question. And ordinary 

lytical methods of chemistry do not 

mit the identification of the nature ot! 
small amounts of a substance even 
can be isolated. Fortunately, the act 
measurement of the ferment’s spect) 
by the carbon monoxide inhibitor 

nique depends on the results of the pr 
the 


despite its 


ence of ferment which are er 
concentration T 
the 
nature of the respiratory ferment is 
the 


that until 
chemical nature of no other intracellu 


small 
demonstration of iron-porphy! 


more striking when one conside) 


Warbure’s investigations ft 


enzyme present in 
that 
the normal 


minute amounts v 
extremely little 


function ev 


known, and 
known about 
of the ordinary, well-studied constit 
the cell 


large amounts. 


ents of which are present 


Due to Warbure’s researches mor 
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own about the function of the probably additiona ntermediary 
rphyrin ferment than about any ments. It is known that the foodstuffs 
factors in cellular respiration. It or metabolites, ar verted, furt 
be remembered, however, that more, into readil: xidizal forms 
rment is only a part, though an Metabolites. as we “us Vg require 
part, of the respiratory system **activation. The com X11) S % 

‘ell. Ordinary oxygen does not system probably makes possi! 

react directly with the foodstuffs regulation of activity in responst 

the cell. It acts indirectly by needs of the cell so characterist 


ning first with the iron-porphyrin ing systems 
nt, but whether oxidized iron-por 

HOSPITAL 0} Ro 
INS rok M 
holites is unknown There are R 


n ferment acts directly on the 


THE AMERICAN INSTITUTE OF PHYSICS 


\s the science of physics has developed — in process of development. On the 
its applications have increased in hand, its first tasks are definitely s 
rtance, specialized groups’ have The four societies publish seven jouw 
essarily grown up. While the result nals all more or less technical in char 
s been the further progress of such ter. They are the Physical Review, Re 


‘lal interests, something of the = in- view of Mode Physics, Physies, 
ent unity ol physics has been lost Journal ol the Opti / Society, thy if 


rht of. In a very general sense a view of Scienti Instruments, the Jow 
fying step now seems decidedly called nal of the Acoustical Society, and the 
There have appeared, moreover, Journal of Rheology. With perhaps one 
eral immediate specific problems exception these journals are projects 
ich can only be attacked adequately which the societies find increasingly d 


th the whole support of all who are ficult to support, yet they are 


terested in physics. One of these is necessary publications This sit 
msidered to be of the most immediate was brought to the ttention ol 
mportance, and it is the pressing nature Chemical Foundatior vhose fi 

this particular problem that has sup- assistance in publications of a se 

lied the necessary driving force for the character is well know) n confer 

itiation of the movement which this it was recommended that a cooper 

ticle deseribes organization, representative, so 

To meet the generally recognized need Poss ble. of all pl Vsics, SI ould be for 
for an agency suitably constituted to at once, and the material help o 
undertake cooperative projects, the Chemical Foundation in such a pre 
\merican Physical Society, the Optical was promised 
Society of America, the Acoustical A cooperative committee of tl Poul 
Society of America and the Society ot societies was formed, and this has now 
Rheology have formed the American In- become the Governing Board of tl 
stitute of Physics. This new organiza- American Institute of Physies. It cor 


tion is controlled by the four societies sists of three representatives chosen by 
and certain specifie tasks have been out- each society, making a board of twelve in 
lined for its first efforts. It does not all. The initial personnel is as follows 
have individual memberships at the Physieal Society: Karl T. Compton, 


> 


present time, and its constitution is still Chairman of the Board; George B 
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RECIPIENTS OF ENGINEERING HONORS 
Proressor M. I. PupIn, or COLUMBIA UNIVERSITY. WHO RI 
GOLD MEDAL AWARDED JOINTLY BY THE FOUR NATIONAL ENG 
Rice, .R., OF THE GENERAL ELECTRIC COMPANY, WHO WAS GIVE? 


AMERICAN INSTITUTE OF I 




















the hands of 


torial 


Johr ‘| 
Paul LD. | 


Tate 
Lovd 
Acoustica 

Harvey 
Society of 


WI Ce 


OOo e 


Arnold ; 


r: F. A. Saunders 





: Bingham : 
) - A Hunter 


Stuart 


sat present contemplated that eac! 
" 

r shall serve three vears, a new 

ntat to be lected to replace 

~ a Vi { ) ‘ ( eC if I plat 


each vear bv each society 


" uw 
Pitino 


meeting held at Schenectady 


S nber the board appointed — the 
to act as Director of the new inst 
Dr John T. Tate, protessor Ol 
sies, University of Minnesota, who 1s 
of the journals of the Physieal 
Society, Was appointed adviser on pub 
ns 
oftice of the American Institute of 
Physies was opened in October at 6054 


New York, N. Y.. rooms 


Madison Avenue, 


ffice of The Chemical Foundation 


l ne made available for this purpose 
Work commenced at once under thre 


dings, namely, publications, organiza 


n and public relations 


PUBLICATIONS 
The first task is to study the financial 
roblem, gathering data concerning sub 


scriptions, number of pages, printing 


TC. The seeond is to evolve 


a plan 


1] +} 


STS. ¢ 


reorganization which will ensure the 
SPryv1lces ot the public tions To the mem 
bers according to the same high stan 
lards as at present ¢ nd at the same me 
Tect pronounced economies It is too 
irly to say in detail how this may be 
one It ean be said. however. that 

re is no thought of takine the edi 


direction ot the journals out ot 
SOc LeTLIEeS It iS 


the 
ed that an editor appointed 


recog 


by and 


ting for each society must have 


TO deeide 


COT 


te authority what material 


s to be printed 


There is, on the other hand, no 


reason 
vhy each society should burden itself 


vith the business of subscriptions, adver 


PROGRESS OF 


SCIENCE 
TIstng pl } ne 
This sil ir bus “ 
hais itl Oo} oft 
nized ‘ ono) } 
Cher would b 
HiOones inal })! rh; 
a publishing agent 
Would have the stre 
eireulations ol } 
negotiations wit pr 
ere ob LOUISE To TH 
ournals | nist 
I tures and subi 
St wT ~ 
(ORGAN 
TI COMMIT es \ 
mstitut I it] d ti 
Sldle Tlie ‘? ir sf) 
were mnterested } 
should b ssocia 
Americal Assoc 
ers Is one ol thes 
when THIS SSO } 
Ti0n If W | Ke WIS 
responsibilities and 
tute. The re ot 
groups, som 
T¢ rested in plvs 
branches It is 1 vy 
able TO ~T The t 
il 1 { sTit idl 
ol ervice To then 
suggestions in this « 
been made and thes 


inalyzed as to 
bility 
has been 
naturally it car 
months 
be observed. 
ventures at a ft 
port 
also that a dema 


ect 


does not } 


liecation—whiel 


A vreat 


numbers t] 


is hard to find 


Thus any ser 
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must be limited to such features as are 
fairly certain to attract a wide approval. 
The officers of the institute are confer- 
ring with local groups with the object 
of isolating such features. 


PuBLIC RELATIONS 

In the progressive world of the present 
day, science has become the center of an 
increasingly broad and enlightened pub- 
lie interest. In the words of one of the 
editors of The New York Times ‘* Science 
is news It is recog- 
that 
fundamental 
effect on the future of the human race 
than the fall of 
or of economie institutions. It 
the duty of the scientist who lives as an 


front page news!”’ 
nized to-day *s discoveries in the 


sciences may have more 


rise and governments 


becomes 


integral part of to-day’s world to keep 
the public informed accurately and fully 
of those developments which bid fair 
immediately or indirectly to alter the 
general environment. 

It is also well known that newspapers 
and popular periodicals are a tremen 
dous medium for edueation. The scien- 
tifie world should use this medium for 
the broader dissemination of knowledge. 

With all the public apprecjation of 
fundamental science, however, there is 
an astonishing lack of realization that in 

the fundamental 
Chemistry is every- 
where known for what it is. In its appli- 
cations, physics, on the other hand, is 


inanimate nature 


science is physics. 


not known as physies. It is known as 
Many laymen do not know 
refrigeration, sound motion 


Hence the 


innovations 


engineering. 
that 
pictures, ete., 
recognition which 
should have brought to physies has been 
lost. The result has been that many 
grants and bequests for research which 


radio, 
are physies. 
these 


might have come to physics have been 
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fundamental, e 
Also a la 


himself a physicist has been s 


less 


used in 
still worthy fields 
not understood perhaps 
chemist *"—and by virtue of 
tainty has found that his profes 
not provide for him an economic 
appropriate to his ability 

The American Institute of P 
undertaking a study of the relat 
and the 
poses to prepare for the papers s 


tween science press 
accounts of the research activities 
the 


ceedings at the meetings 


and tl 
It has 


been found that the science repor 


soe1eties 


members of 


the papers will cooperate whole-h: 


in such a program. It may b 
fidently expected that the ultin 
improvement 


sult will be an 


status of the physicist. 


CONCLUSION 
tasks 


The 


presented or 


multitude of 
proposed to the inst 


very 


is a convineing evidence that he 
development brought about by t! 
sure of real forees and that its exist 
is a real necessity. It is not a res 


misguided ambition to start somet 
new, and it is free from any elem: 
artificiality. In the manner that 
search tool, like the vacuum tube, ¢ 
for a specific scientifie purpose, is 
fields of 


far in the 


1 
researe! 


to open up new 


institute may go future 
velopment of physies. Certainly fu 
applications of this cooperative res 
tool will be found. It depends, like 
activity, the 
tinued active and loyal support of 


other human upon 


who want it. In the meantime its furt 
development should be steady and 
founded rather than rapid. 


Henry A. Barto? 








